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THURSDAY, OCTOBER 15, 10914. 


THE IBO-SPEAKING PEOPLE OF 
SOUTHERN NIGERIA. 

Anthropological Report on Ibo-Speaking Peoples 
of Nigeria. By N. W. Thomas. Part iv., 
Law and Custom of the Ibo of the Asaba 
District, S. Nigeria. Pp. vi+208. Price 4s. 

Part v., Addenda to Ibo-English Dic- 
tionary. Pp. x+184. Price 4s. net. Part vi., 
Proverbs, Stories, Tones in Ibo. Pp. viii+114. 
Price 4s. net. (London: Harrison and Sons, 
1914.) 

ATE in the eighteenth century the European 
L nations then most engaged in the slave 
trade—Britain, Holland, France, and Portugal— 
became aware that there was a vigorous, muscular 
race of negroes called the Ibo—a name rendered 
in English down to the middle of the nineteenth 
century Eeboe. They fed the slave markets of 
Benin, and thence made their way to Brazil and 
the slave markets of Bonny and Calabar. When 
Richard Lander and his brother John completed 
the solution of the Niger mystery and descended 


net. 


its delta, they were captured by a raiding party 
of Ibos in canoes, and taken to the headquarters 
of an Ibo king. Here they were ransomed by the 
Ij6 people of Brass (one of the Niger mouths) and 
thence actually conveyed to the sea-coast, whence 
they managed to make their way home. 

The sufferings of the Lander brothers directed 
special attention to the Ibo people, especially as 
Richard Lander’s successful demonstration of the 
Niger outlets immediately led to the dispatch of 
trading and exploring expeditions to the River 
Niger, more or less under British Government 
supervision. For some fifty years afterwards the 
Ibos alternately encouraged and repelled the 
attempts of the British to open up the Lower 
Niger tocommerce. They were really not brought 
under anything like control until the Royal Niger 
Company established its headquarters at Asaba 
in the midst of their country, thirty years ago, 
and it is in the Asaba district to the west of the 
Lower Niger that Mr. Northcote Thomas has 
made his chief studies of the Ibo people, especially 
those set forth in the three volumes under review. 

The region of the Lower Niger below the con- 
fluence of the Niger and the Benue, and thence 
to Lagos on one hand, and Old Calabar on 
the other, is inhabited by principal stocks (1) the 
Igara-Yoruba-Jekri; (2) the Sobo-Bini (related to 
No. 1); (3) the Ibo-Efik; (4) the Ijé; and (5) the 
Akwa, There are also, perhaps, in the region 
between the Cross River and Opobo, and again 
between the main stream of the Niger or Nun 
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| been part parent of the Bantu. 


| of the 
| Yoruba-Bini groups. 


| tributions to 
| treats of the 
| marks 
| Dictionary published a year or so ago. 
. 2 | supplement 
the Niger from the Busa rapids to the head of | 


and Togoland. 





| voice tones 





and the Forcados River, traces of other negro 
stocks (such as the Aro) as yet isolated in 
affinities. The affinities of the Ibo with the Efik 
people of Old Calabar are not at first sight out- 
standing, but on examination of the two lan- 
guages it is evident that there is a deep-seated 


; and obvious relationship, and the traditions of 
| the Calabar people would seem to show that some 
| five hundred years ago they were the result of 
| an Ibo invasion of a region populated at that time 
| by a semi-Bantu stock (the Akwa), which even yet 


extends very near to the Efik settlements of 
Calabar. The Ibo language istelf is not without 
suggestions of an ancient connection with the 
great Central African speech which must have 
But it has closer 
relationships at the present day with the tongues 
Niger-Benue confluence and with the 


under review—valuable con- 
ethnology—Mr. Thomas 
few general re- 
to his Ibo 
This 
most useful to students 

Though I still disagree 


In the volumes 
African 
language in a 
and also in a_ supplement 


will be 
of African languages. 


| with Mr. Thomas on some points in his ortho- 
| graphy, I am quite in agreement with him as to 
| the way in which he renders the voice tones which 
| are such an important factor in the pronunciation 
| of Ibo and most of the languages of the Niger 


delta and of the adjoining districts of Dahomé 
His definition of these tones in 
the last part of vol. vi. is an admirable treatment 
of a very difficult subject, which in the hands of 
previous writers has been rendered so obscurely 
as to leave the mind of the philologist, not un- 
acquainted with Ibo at first hand, in a state of 
Volume or “Part” iv. 
but deals more 


despairing puzzlement. 
touches also on the question, 
especially with religion and magic, social and 
political organisation, marriage, criminal law, 
slavery, civil law, agriculture, and trade. It is 
packed with interest for African students and for 
ethnologists in general. Part v. comprises the 
Addenda to the Ibo-English Dictionary, and 
Part vi. is a collection of Ibo proverbs and stories 
followed, as already stated, by an essay on the 
of the language, an essay ‘which 
enables to realise how much music enters 
into human speech in these more primitive 
peoples. Conversation in Ibo is always like the 
recitative in Italian opera, which may be similarly 
descended through thousands of years from that 
deep-seated negroid element in the Mediterranean 
peoples. 

The addenda to the Ibo-English dictionary are 


one 


deserving of study by those who are making re- 


H 





166 





searches into African myths and beliefs. I single 
out one point for comment. The Ibo name is 
given of the Spitting-cobra, that African cobra 
which seldom strikes at man directly with its 
fangs, but by a muscular compression of the 
poison-bag ejects the venom through the hollow 
tooth to a considerable distance, aiming generally 
at the eyes of the person it is striking. The 
Spitting-cobra was, I believe, first heard of in 
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United States. Prof. Dickson’s treatise on tl 
theory of equations is suited for the averag 
university student, and it is interesting to s 
how an accurate and distinguished math 
matician like the author chooses and discusses his 
topics. He begins with graphics; and here } 
does what so many fail to do—gives a warning 


| example to show the risk of drawing wrong con- 
| clusions from free and easy plotting. Graphical! 


South Africa through the Dutch colonists in the | 
| tion with such things as Fourier’s theorem, 


eighteenth century, and it was regarded for a 
long time as a zoological fable. During the last 
twenty or thirty years, however, the fact that 
this cobra (Naja haje, or more likely Naja 
nigricollis) can and does really eject its venom 
with deliberate aim was attested by the present 
writer and by many other African explorers, and 
is now a proved fact. This spitting snake is 
credited with another accomplishment, not merely 
in Iboland, but in the beliefs of the natives of 
East Africa, of Nyasaland, of the Gaboon, the 
Congo basin, and the Cameroons. It is said to 
utter a sound like the crowing of a cock. 
[I have heard this allegation sometimes made in 
regard to the Tree-cobras, Dendraspis.| 
Thomas’s Ibo Dictionary the cock-crowing is 
attributed to the Spitting-cobra, as it is in some 
other parts of Tropical Africa. It is, at any 
rate, a curious coincidence that this story should 


independently, and without any possible collusion 
between the Europeans who record these state- 
ments. At the same time, I do not know that 


proof has been adduced that this or any other | Colloquium are addressed to experts, and ex- 


snake could utter any cry but a hiss. If, however, 
it is shown that the native stories are true, and 
that there is a snake in Africa which crows like 
a cock, it may be at the base of the old Greek 
stories of the Basilisk. H. H. Jounston. 


AMERICAN LECTURES ON MATHE- 
MATICS. 

Mathematical Society. Colloquium 
Vol. iv., “The Madison Colloquium, 
1913.” (i.) On Invariants and the Theory of 
Numbers. By L. E. Dickson. (ii.) Topics in 
the Theory of Functions of Several Complex 
Variables. By W. F. Osgood. Pp. iii+iii+ 
110+iii+ 111-230. (New York: American 
Mathematical Society, 1914.) 

Elementary Theory of Equations. By Prof. L. E. 
Dickson. Pp, v+184. (New York: J. Wiley 
and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1914.) Price 7s. 6d. net. 

HESE works are very different in scope, 
but may be noticed together as examples 
of the way in which mathematics is studied in the 
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American 
Lectures. 


In Mr. | the roots. 





|The proof of 


methods are very useful in this theory in connec- 


Newton’s approximation rule, etc.; they are n 

trustworthy substitutes for calculation when the 
real roots of a given equation have to be found 
Other things dealt with are the elementary theory 
of cubics and quartics, symmetric functions, 
separation and calculation of real roots, deter- 
minants, systems of linear equations, resultants 
the fundamental theorem for 
symmetric functions is the proper one: namely, 
by establishing the one-one correspondence of the 
highest part of any given symmetric function to 
that of a definite product of coefficients—not 


| using the theorem about the sums of powers of 


| rather noteworthy fact. 


The proof that every equation has a 
root is substantially that of Gauss; this is a 
The omission of the 
Galeis theory is quite natural; but we are inclined 


’ | to regret that the author did not comment on the 
be told of one or other of the cobras in Africa, | 





solutions of the cubic and quartic so as to show 
their common features, and prepare the way for 
group-theory. 

The same author’s lectures in the Madison 
pound what may be called in the first instance 
a new and amusing mathematical game. Forms 
and linear transformations are considered, not 
absolutely, but with reference to an ordinary 
integral modulus; the result is to change the 
problem of finding a complete system of co- 
variants and invariants into one of an entirely 
different character. Connected with this we have 


| a theory of “modular geometry,” and in such 


things as group-study and the study of configura- 
tions this seems likely to be of considerable ser- 
vice. The theory is worked out in detail for a 
quadratic form in m variables to modulus 2. 
Prof. Osgood’s course is on the very difficult 
theory of analytical, and in particular algebraic, 
functions of two or more independent variables. 


_So far as the subject admits, it is an admirably 


clear and interesting account of the principal 
results hitherto attained; in particular, those due 
to E. E. Levi. A remarkable result of recent in- 
vestigations is to show that a theorem of 
Weierstrass’s about essential singularities is in- 
correct. It should also be noted how, here and 
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there, the theory of sets of points comes into the 
argument. Abundant references are given to 
original sources, and in every respect this course 
scems to be an admirable guide for thuse who 
feel inclined to explore this very important, 
though thorny and still undeveloped, field. 

G. B. M. 


CHEMISTRY: PURE AND APPLIED. 

(1) Geschichte der Chemie von den altesten 
Zeiten bis zur Gegenwart sugleich Einfuhrung 
in das Studium der Chemie. Vierte Auflage. 
By Prof. Ernst von Meyer. Pp. xiv+616. 
(Leipzig: Veit and Co., 1914.) Price 13 marks. 

(2) Chemistry and its Borderland. By Dr. A. W. 
Stewart. Pp. xii+314+11 plates. (London: 
Longmans, Green and Co., 1914.) Price 5s. 
net. 

(3) Industrial Chemistry for Engineering Students. 
By Prof. H. K. Benson. Pp. xiv+431. (New 
York : Macmillan Co. ; London: Macmillan and 
Co., Ltd., 1913.) Price 8s. net. 

(1) CX INCE the date of the first edition in 1888, 

Prof. v. Meyer’s History of Chemistry 
has been the fullest account of the progress of 
the science, and most of the present-day chemists 
owe much of their knowledge of the work of their 
predecessors to its perusal. In the earlier editions 
the work of individual chemists was given under 
their respective names, and it was difficult for 
the reader to get a clear idea of the development 
of chemical theory as a whole. In this respect it 
was inferior to the shorter histories of Wurtz and 

Tilden, in which the individual workers are men- 

tioned indeed, but their work forms a continuous 

narrative. In the later parts of this new edition 
this defect has been largely removed, but without 
re-writing the whole book it could never be made 
into a history from which a student could obtain 

a clear idea of the way in which our present idea 

of chemical theory had been arrived at. 

torians will undoubtedly differ in their estimate 
of the importance of the several branches of their 
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| teach the final conclusions of a complicated and 
| 
| 


difficult science in a book of 300 pages, starting 
ab initio, is foredoomed to failure. To the country 
clergyman who wishes to keep “abreast with the 


| times” it may do no great harm, but it is to be 


hoped that it will never be given as a prize to a 
promising schoolboy. A statement like ‘‘ In- 


| organic chemistry now includes the chemistry of 
_all the compounds which do not contain any 


carbon,’’ may be a slip, but the description of the 
discovery of argon is an untrue representation of 
the facts. There is a whole chapter on the trans- 


| mutation of the elements in which the case for 
transmutation is stated at great length, while the 


barest mention is made of experiments on the 
other side. Collie and Patterson have maintained 


| a most praiseworthy reserve as to the conclusions 


| has any doubt. 


| neering school, 


to be drawn from their experiments, and the 
author have done well to imitate their 
reticence. 

(3) Of the importance of a knowledge of 
chemistry to engineering students no one now 
All the most eminent engineers 
when consulted as to the curriculum of an engi- 
have emphasised the absolute 


would 


| necessity of the inclusion of an adequate chemical 


| training. 


In spite of this at least two universities 
in this country ignore the subject for their 
engineering students, partly because the authori- 


i ties consider that the course is already too ex- 


tended, and partly because it is sometimes difficult 


| to persuade the students of the importance of 
| knowing the character and properties of the 


| materials with which they will have to work. 


In 
the best engineering schools, however, the 
students have a preliminary course of pure 
chemistry during their first year, followed in the 
next year by a course of more technical chemistry 
as applied to engineering. This consists of three 


| principal divisions: (1) Fuels of all descriptions 
| and their modes of application; (2) metallurgy, in- 


His- | 


cluding the composition and properties of alloys; 


| (3) water in relation to boiler practice, cements 
| and protective materials and coatings. 


subject, and probably no two chemists would | 


agree as to the proportion of attention which 
should be given to any one branch. For instance, 


it would seem unnatural to many that only three | 
| chemical training similar to that given to our own 
| students. 


pages out of six hundred should be devoted to 
Mendeléeff’s periodic classification of the elements, 
the only great generalisation which binds together 
the otherwise disconnected facts of inorganic 
chemistry, and that the important additions which 
Sir J. J. Thomson (spelt Thomsen) has made to 
chemical science should be dismissed in two lines. 

(2) It is difficult to imagine for what class of 
readers this book is intended. An attempt to 
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Prof. Benson has expanded his lectures to 


| engineering students in the University of Wash- 


ington into the book under review, and judging 
from it the young American engineer has a 


It is always a matter of difficulty to 
make a book from lecture notes, and it must be 
admitted that this one is not free from the defects 
which are seen in most other books produced in 
similar circumstances. Most of the descriptions 
of plant and apparatus are too brief to indicate 
the way in which the apparatus works, and in 
many cases a diagrammatic representation would 
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have been much more illuminating than reproduc- 


tions of photographs of the outside of the 
machines. Apart from this defect, which would 
be corrected by a good lecturer, we have nothing 
but praise for the book. The chapters on 


hydraulic cements are particularly good, and there | 


is also a good description of industrial alloys. 


LIFE AND ITS INTERPRETATION. 

(1) Les Inconnus de la Biologie déterministe. By 
A. de Gramont Lesparre. Pp. 297. (Paris: 
Felix Alcan, 1914.) Price 5 frs. 

(2) Einfiihrung in die Tierpsychologie auf experi- 
menteller und ethologischer Grundlage. By 
Gustav Kafka. Erster Band. Die Sinne der 
Wirbellosen. Pp. xii+594. (Leipzig: J. A. 
Barth, 1914.) Price 18 m. 

(3) L’Espéce et son Serviteur. 
Moralité.) By Prof. A. 
(Paris: Felix 
6 frs. 

(4) Life and Human Nature. 
Fuller. Pp. xii+ 339. 
1914.) Price gs. net. 

(5) Controlled Natural Selection and Value 
Marking. By J. C. Mottram. Pp. ix+130. 
(London: Longmans, Green and Co., 1914.) 
Price 3s. 6d. net. 

(1) DE GRAMONT LESPARRE makes 

‘ a very eloquent protest against 
determinist biology which has no use for the 
soul. He indulges in not a little sarcasm 
at the expense of those who regard the 
psychical life as an epiphenomenon of cerebral 
metabolism, and hold that physics and chemistry 
are sufficient, or will eventually be sufficient, for 
the description of an animal’s daily life. He con- 
siders sensation, memory, heredity, reproduction, 
instinct, intelligence, and so on, and shows that 
the way of determinist biology is hard. Instead 
of clearing things up, it lands us in an intellectual 
fog. He will not have anything to say to 

“psychoids ” and the like, but stands for the old- 

fashioned soul, an active intellectual principle, 


(Sexualité, 
Cresson. Pp. 347. 
Librairie Alean, 1913.) Price 
By Sir Bampfylde 
(London: John Murray, 


simple and autonomous, existing alongside of or | 


rather above physiological phenomena. It is well 
that the difficulties in the way of mechanistic inter- 
pretation should be firmly pointed out, and the 
author’s passionate eloquence need not be taken 
amiss in these days of compromise; it is well to 


point out the dangers of question-begging phrases | 
and “the memory of a | 


like “the life of crystals, 
twisted thread ’’; it is also well to proclaim the 
inestimable value of the concept of personality; 
but we think it far from well that one of the 
author’s standing should give in the closing pages 
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| of his book an account of the present state of the 


theory of organic evolution which we do not 
hesitate to call a pessimistic and reactionary mis- 
| representation. 

(2) Dr. Gustav Kafka has done an admira 
piece of work in bringing together in a synopt 
| rather than encyclopedic manner, what is kno 

in regard to the senses of invertebrates. It is | 
| first volume of an_ introduction to anim: 
psychology, and it raises our expectations 
what is to follow. The book is clear 
scholarly, and it does not lose sight of the woo 
in studying the trees. It deals with touch, equili 
bration, hearing, sensitiveness to temperature, 
to chemical influences, and to light; and ends wit! 
‘* space-sense ’’ (as in homing) and “time-sense ’ 
(as in rhythmic movements), though the aut! 
| admits that these two titles are scarcely justifial 
psychologically. The book has abundant and | 
teresting illustrations, but some of them are a 
| little There is a_ useful, well-selecied 
| bibliography. As to the author’s general position, 
he believes strongly in physiology and psychology 
minding their respective businesses. The physio- 
logist has to work at the series of spatial happen- 
ings between the stimulus and the reaction; the 
psychologist has to work out a subjective descrip- 
| tion. Just as a chemist would not be warranted 
in postulating a magician because he did not 
| follow some of the steps in a long and complicated 
series of reactions, so the physiologist must not 
| postulate a psychoid factor in his nexus between 
| stimulus and response. But the psychologist need 
| make no apology for working out a different kind 
| of description, equally necessary, and certainly not 
| less real. He must keep close to the observed 
| facts of behaviour, but in his _ psychological 
‘account of these he need not allow himself to be 
' too much hindered by the difference between the 
nervous organisation of the lower animal and that 
| which he himself possesses. There may be 
analogous psychical life though the anatomical 
architecture is quite different. A snake can move 
| very effectively, though it has no limbs. 

(3) The aim of Prof. Cresson’s admirable book 
is to emphasise the extent to which organisms are 
adapted for securing the welfare of their race. In 
their multiplication, in their reproductive pro- 
| cesses, in their parental care, individuals do much 
| that is not to their own advantage; their personal 
interests have been subordinated to those of the 
species. They are borne on by impulses and in- 
stincts which are as compelling as hunger and 
thirst, but apart from sexual gratification (which 
applies only to a relatively small number of cases) 

the fulfilment of these impulses and instincts is 
| often of little individual advantage. Indeed, 
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it is often fatal. As Goethe said, Nature holds 
that for the pains of a lifetime it is fair payment 
to get a couple of draughts from the cup of love. 
But many animals have not even this, or the 
psychic reward of seeing the offspring for the 
good of which they more or less unwittingly spend 
themselves. 

The author illustrates the physiological cost of 
producing germ-cells, of nourishing the young 
before or after birth, of parturition, and so on. 
Many females die of reproduction, and the drone- 
bees are far from being the only males that are 
sacrificed on the altar of sex. Many animals, 
notably insects, spend a very large proportion of 
their energy in securing the safety of the eggs 
and the nourishment of the young. Ina charming 
way the author reminds us, in reference to birds, 
of the work of nest-making, the patience of brood- 
ing, the self-forgetfulness exhibited in feeding, 
cleaning, guarding, and educating the young. 
For social insects the formula is suggested: 
“Everything for the species ; everything by the in- 
dividual; nothing for the individual.” 

What difficulties often lie in the way of the 
fertilisation of the egg-cell! How much time, 
experimenting, vital energy, and elimination has 
gone to the establishment of the structural adapta- 
tions, the impelling desires, and the subtler 
psychical devices which secure this end. There 
are parailel adaptations of body, emotion, instinct, 
and intelligence, which secure the welfare of the 
young. The author has done very valuable service 
in bringing into prominence the amount of energy 
expended towards the maintenance of the species 
rather than towards self-preservation and self- 
gratification. Animals have become interested 
organically, if not consciously, in working for the 
species ; they do not know it, but their personality 
completes itself in the larger life of their race. 
lhey may sometimes work under an illusion, but 
many are enriched and many are pleased; they do 
not wholly lose their reward. Metaphors apart, 
variations (probably altogether germinal to begin 
with), in directions which made for the welfare 
of offspring, family, society, or species, have been 
established in the course of selection no less 
securely than those which made for self-preserva- 
tion. Metaphors again, this has been Nature’s 
way of setting the seal of her approval on 
altruistic behaviour, even when the animal’s left 
hand certainly does not know what its <ight 
hand doeth. 

(4) Sir Bampfylde Fuller’s well-written and 
wholesome book is divided into three parts—the 
attributes of life; the constraining influences of 
race, environment and culture ; and man’s achieve- 
ments, material, intellectual, and social. Though 
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| the most valuable part of the book is probably the 
| third, which gives expression to the author’s ex- 


| life by its manifestations. 


| bility which evolution implies. 


169 


perience as an administrator, we must restrict 
ourselves here to the more strictly biological dis- 


| cussion. 


What life in essence is we do not know; we 


| must make the same confession in regard to elec- 


tricity and gravity; but we cannot suppose that 
life is the result of matter. We must judge of 
Thus changefulness is 
one—the flux of everyday metabolism, the cyclical 
development of the individual, the prodigal varia- 
Another preroga- 
tive is effectively responsive sensitiveness, differ- 
ing from that of a photographic plate in being 
associated with a more or less clear “ awareness.”’ 
The other attributes on which the author lays 


| emphasis are instinct and consciousness, spon- 


taneity and repetitiveness. We do not think that 
he states the attributes very clearly, but no two 
people agree about this, and it is perhaps more 


| important that he writes in a fresh and interesting 
| way about them from a frankly vitalistic point of 


| view. 
| impulses than by their organs. 





Living creatures are better defined by their 
“We do not see 
because we have eyes, but we have eyes because 
we have an impulse to see.” Life is not a series 
of activities produced by a particular type of 
substance or machinery, but be better 
thought of as a complicated energy of (it may be 
figured) “interlacing whirls which animates the 


may 


” 


mechanism of the body, and is not caused by it. 
The author shows no wavering in his conviction 
that life transcends mechanism. 

(5) Dr. Mottram thinks that he has got hold 
of a new theory, supplementary to Darwinism. 
He illustrates it with enthusiasm and with a 
pleasant frankness, most of his test cases being 
taken from birds. The theory is that of con- 
trolled Natural Selection, which seems to mean 
this :—-The variations presented to the sieve of 
Natural Selection are not all of the same value 
for the welfare of the species; thus variations in 
males are not so important as variations in 
females, for males are less valuable than 
females; and one set of variations is more liable 
to be selected than another, challenging criticism 
more, as it were. Thus what Natural Selection 
effects is in a sense “controlled’’ by the nature 
or value of the variations that are forthcoming. 
What truth is there in this? If we compare the 
action of Natural Selection to that of a pruning 
knife, and liken variations to the new growths of 
a tree, we may say that the final result is a 
function of the growth on the one hand and the 
pruning on the other. But the phrase “controlled 
selection” is surely misleading. Then again, as 
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to value, some new departures are certainly of 
more value than others, but the value is relative, 
not absolute; it is in relation to the particular 
exigencies of the species. We agree with the 
author that a variation may be established, though 
it is not of individual value; thus, as Darwin 
clearly stated, a variation in the direction of 
greater parental care may become a race-saving 
specific character, but its value is always in re- 
lation to particular conditions of life, i.e. in 
relation to the selection that goes on. To say that 
Natural Selection is thus controlled is arguing in 
a circle. 

Dr. Mottram has an excellent chapter on the 
values of conspicuousness, whether of move- 
ment, form, sound, scent or colour; and he has 
the courage to uphold the thesis—the converse of 
Wallace’s—that “the male becomes brilliant in 


colour in order that he may be more likely to be 


destroyed : and thus the dull-coloured female gain | 


protection’’! This would naturally lead to the 


elimination of the more brilliant males, but for- | 

ately they mate i at | a bia ti os ; 
Se Sy Ne SS ey AO ee, 4) The Vaccination Question in the Light of Modem 
It would | ea 
be equally easy to suggest that the character which | 
is established is not merely conspicuousness, but | 


conspicuousness plus such agility that the gay | 


their brilliant qualities are handed on! 


fellows are never caught. We think that the 
author should re-consider his theory. 
of birds, by the way, he should not have passed 
such a large number of disfiguring misprints in 
their proper names—we counted ten without iook- 


ing for them. 


OUR BOOKSHELF. 


Water and How to Get It. By Allen 
Hazen. Second edition, revised and enlarged. 
Pp. xii+196+plates. (New York: John 
Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1914.) Price 6s. 6d. net. 

WE are glad to see a second edition of Mr. Allen 

Hazen’s useful little book on water purification. 

There are still the interesting chapters describing 


Clean 


the various sources of supply and methods of | 


purification, and considerable space is devoted to 


the problems arising from the tastes and odours | 


developing in water through stagnation and the 
growth of organisms. Other chapters relate to 


statistics of supply in different cities, and sug- | 
| fatal effects from non-aseptic vaccination belong, 


gestions are made as to the relative sizes of the 


several parts of a water works which would be | 
| and done with. 
| with the chance of contact cases escaping from 
surveillance and flitting outside the cordon. It 
| may be, also, that he ought to make more 


useful in designing a new supply. 

New chapters have been added dealing with 
the “red water” problem, and with the disinfec- 
tion of water supplies, and it is unfortunate that, 
with regard to the latter question the author has 
not gone into the subject more fully, as it is a 
question which has recently received a great deal 


NO. 2346, VOL. 94] 





As a lover | 


| this fact. 


| notification, 


| open to criticism here and there. 


| up with unexpected virulence of type: we ™ 
be very careful how we talk of a disease “dying 


of study, both in this country and more particu. 
larly in the United States. 

Two omissions immediately occur to the English 
reader, the first being that the author fails to 
recognise the pioneer work done in this country 
by Dr. Houston and others on the use of hypo. 
chlorites as sterilising agents, and does not 
mention at all that the first time these substances 
were used on any considerable scale was at Lin. 
coln in 1905, when in consequence of a serious 
epidemic of typhoid fever the whole of the water 
supply was continuously sterilised with sodium 
hypochlorite by Dr. Houston for more than ; 
year with remarkable success. 

The other point is that no mention whatever 
is made of the now well-known “excess lime’ 
method of sterilisation of Dr. Houston, which 
was first described by him in 1912 in his reports 
to the Metropolitan Water Board, and has since 
been successfully applied to several water supplies 
both in this country and in the United States. 

The book is well illustrated with photographs, 
and is worth a place on the bookshelf of every- 
one engaged in the scientific study of water 


supply. D. B. B. 


Experience: An Appeal for Reconsideration, 

By Dr. C. K. Millard. Pp. xviti+243. 

(London: H. K. Lewis, 1914.) Price 6s. net 
Dr. MiLiarp’s book is carefully and well written, 
and with authority; and the general plan of it is 
very good. He believes, absolutely and _pro- 
foundly, in the power of vaccination to safeguard 
each of us against smallpox ; and he is outspoken, 
as he ought to be, over the folly of all who deny 
But he feels, very strongly, that the 
“Leicester experiment ”—the rigorous constant 
isolation, surveillance of contacts, 
sanitation, emergency vaccination, and so forth- 
has been a success, not a failure. He points 


out, very truly, that the danger is less from 
' severe cases than from slight, “masked,” un- 


recognised cases; and these cases often occur in 
persons lightly and inadequately vaccinated to 
satisfy the law. He tells the dreadful story o! 


| Dewsbury and of Gloucester, where the people had 


Leicester’s anti-vaccination spirit without Leices- 
ter’s sanitation. The main purpose of his book 
is to underline the difference between vaccination 
as a personal safeguard and vaccination as a civic 
safeguard. 

The whole book is of singular interest. It's 
The author does 


not lay enough stress on the fact that evil or 
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out.” Still, here is a book well worth buying and 

studying. The illustrations and diagrams are 

admirable; and Dr. Millard has not only authority, 
but an excellent style. 

Bibliotheca Geographica: Jahresbibliographie der 
Geographischen Literatur. 
Miller. Band xviii. Jahrgang, 1909 und 1g10. 
Pp. xviit+ 483. (Berlin: W. H. Kuhl, 1914.) 


Edited by Joseph | 


| compound cakes, is a most important considera- 


t 
! 
‘ 


ignorant food reformers in the public Press, who 
would do well to study Mr. Remington’s book. 
Lengthy sections of the work are devoted to 


| breakfast, invalid and infant foods, and to the 
| more prosaic subject of feeding cakes and offals. 


AssociaATED for many years with the name of | 
Prof. Otto Baschin, this excellent publication is | 


as useful as ever under its new editor. In pre- 
vious issues the “ Bibliotheca Geographica”’ pur- 
ported to be a bibliography of all geographical 
books and articles that appeared; the current issue 
is limited only to scientific writings. And the list 
of them runs -to 480 pages! ‘The student will 
fnd in the catalogue all manner of books and 
studies in learned journals bearing on the many- 
sided problems of geography, not omitting 


The disposal of residues, such as are made into 


tion to both the flour and oil miller, and it is to 
be regretted that the average farmer does not yet 
fully understand the many virtues of the scien- 
tifically compounded cake. 


| Impurities of Agricultural Seed, with a Descrip- 


tion of Commonly Occurring Weed Seeds and a 
Guide to Their Identification. By S. T. Parkin- 
son and G. Smith. Pp. 105+ xxxviii plates. 
(London and Ashford (Kent): Headley Bros, 
n.d.) Price 3s. net. 


| Tue authors of this little book express the hope 


methods of teaching. Turn, for instance, to the | 
section on Austria-Hungary. Books on physical | 


geography, cartography, climatology, mountains, 
hydrography, biological geography, historical geo- 
graphy, and last, but not least, maps are men- 
tioned. The diligence of the editor deserves all 
praise, and his book should prove of great use 
generally, more especially in countries like 
Russia, of which the language is a sealed book 
to most. In many cases, immediately after the 
entry of a particular book, stands a reference to 
a review of it. Thus, following Mr. A. L. 
Salmon’s “Dorset” in the “Cambridge County 
Geographies,” we have a reference to the Geo- 
graphical Journal, vol. xxxvi., p. 178, where the 
book is noticed. This additional information is 
certainly useful. But it does not go far enough. 


If only we had some indication in these long | 


lists of books of their relative value (even in a 

very general way) the “ Bibliotheca Geographica ” 

would add much to our indebtedness. 

Science and the Miller. By J. S. Remington. Pp. 
166. (Liverpool: The Northern Publishing Co.., 
1914.) Price 4s. 6d. net. 


ENGLAND is justly proud of its milling industry, | 
| “treated ” seed. 


and the advances made in it both on the mechani- 
cal and the technical side during the last decade 
have given the lead both to Europe and America. 


Our biggest milling concerns are already willing | 


tolearn, and there are indications that the smaller 
miller, too, is prepared to accept the help that 
applied science will give him. 
however, that his chemist should be of the right 


ype; such, for example, as is portrayed in the | 
The chapter on the training | 


work under notice. 
of the flour-mill chemist is an admirable state- 
ment of what is necessary, whilst the remarks as 


to the position the employer should take to- 


wards the chemist will be applauded by every man 
of science with works experience. 


Later chapters give hints as to the directions | 


i which the chemist can make himself useful in 
the mill, and from these we would select that on 
mprovers and enrichment processes for special 
‘commendation. This question is imperfectly under- 
Stood, and has formed the point of attacks by 
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It is essential, | 


| occur in the latter half of the book. 


that it will be of practical use to farmers, seeds- 
men, teachers and students. This hope will, we 
believe, be fulfilled, but we hold that had the 
volume been prepared for a less mixed community 
it would have been more specifically useful. As it 
is, the first thirty or forty pages are taken up with 
generalities—so beloved by the present-day teacher 
—which, if they are included at all, should come 
as savouries and not as hors d’oeuvres. Farmers 
know well enough that weeds are bad, and if the 
main object of the authors is to help farmers to 
judge of a sample of seed, they might well rele- 
gate to an appendix their description of the harm 
done by weeds, and bring into first place the cx- 
cellent descriptions and illustrations which now 
These de- 
scriptions might also be so adjusted as to occur 
in all cases opposite the photographs. 

Discussion of questions on such subjects as 


| national seed-testing stations and State legisla- 
| tion with respect to weeds might, we think, be 


omitted altogether, and the space saved filled to 
better purpose by weed-analyses of actual samples 
of bought-in seeds, by lists of weeds characteristic 
of different types of soil, and by notes on the 
respective appearances of new and of old and 
In short, if the authors in prepar- 
ing a second edition will forget the teacher and 
the student in agricultural colleges, and think of 
the farmer—the seedsman can look after himself 
—they will add to the utility of an already useful 
little book. The more so if they can persuade the 
publishers to reduce the price to a shilling. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Enhanced Series and Atomic Models. 

In the Bakerian Lecture, ‘Series Lines in Spark 
Spectra,” Prof. A. Fowler indicates an explanation 
on Bohr’s theory of enhanced series in which the 
Rydberg constant is 4N instead of N. It may be 
of interest to point out how the model atom described 
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in my paper (Phil. Mag., December, 1913) would 
be capable of emitting similar series. This atom can 
be shortly described as a rotating Thomson atom, 
capable of executing elastic vibrations. If the nega- 
tive electron is constrained to remain on the surface 
of a sphere of radius r within the atom (radius a), it 
will have a frequency v given by the formula 
v=A—N(r/a)?, where A depends on the boundary 
conditions, and the homogeneous radiation emitted 
will be of amount hv, where h is the quantum 
constant. 

Reasons are given in the paper for showing that 
if the atom were executing radial vibrations the 
electron would be imprisoned on a nodal sphere and 
usually on the smallest nodal sphere of a given 
mode. Thus if the radii of the nodal spheres were 
given by the formula r=a(n/m), where n and m 
are integers (n<m), then in the formula for r we 
take for a series n=1 and m=3, 4, 5,.... For 
the enhanced spectra it is only necessary to suppose 
that the electrons may be on the second nodal 
sphere of each mode, i.e, putting n=2. 

ARTHUR W. Conway. 

Elsinore, Dalkey, Co. Dublin, October 1. 


Theodore Schwann and the University of Louvain. 
Ir might not be altogether inappropriate at this 
time when the world of true culture is grieving in- 
consolably over the destruction of the University of 
Louvain, to be reminded that the originator of the 
famous cell-theory, Theodore Schwann (1810-82), was 
for nine years a professor at that University. To 
biologists this fact is probably the most interesting 
association which the mention of Louvain arouses. 
Schwann went to Louvain as professor of anatomy in 
1838, and left it for a chair at Liége in 1847. It was 
in 1839 that he gave to the world the cell-theory in a 
treatise, ‘‘ Microscopical Researches into the Accord- 
ance in the Structure and Growth of Animals and 
Plants,” as the title runs in the translation made by 
Henry Smith in 1847 for the Sydenham Society. 

This great generalisation was made public, there- 
fore, while Schwann was in his chair at Louvain. It 
is perhaps not so well known that after he had been 
seven years at Liége, he invented a self-contained 
respiration apparatus in which carbon dioxide was 
absorbed and oxygen liberated. It was the precursor 
of the rescue apparatus so much used in coal mines at 
the present day, for Hales’s apparatus (1726) was too 
crude to have been of any real value. 

It is interesting to know now that, through a crime 
no expiation can ever atone, the University of Louvain is 
no more than a memory, its name will be associated 
with one of the most far-reaching generalisations ever 
made in the nature of living things—the cell-theory of 
Schwann of Louvain. D. Fraser Harris. 

Dalhousie University, Halifax, N.S., 

September 18. 


Filtering Power of Sand. 


To those who wish to repeat the experiments on 
the filtering power of sand, mentioned by Prof. 
Trouton at the recent meeting of the British Associa- 
tion, I would strongly recommend a solution of the 
aniline colour known as “Nachtblau.” A strongly 
coloured solution of this substance passed through 
Fontainebleau sand issues from it absolutely colour- 
less for a much longer time than does that of potassic 
permanganate. C. J. Watson. 

The Midland Institute, Birmingham, October 1. 
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| adopted. 


FLIGHT OBSERVATIONS IN INDIA. 


ARIOUS theories have been proposed by 
different writers to account for the fact that 
birds are able, in certain countries, to remain 
suspended or even rise in the air without any 
apparent exertion and without flapping their 
wings. This action appears to have become 
known as “soaring flight,” notwithstanding the 
fact that in two English dictionaries now |hefore 
us the verb “soar” is defined as meaning to rise 
in the air, without any reference to the means 
On the other hand, the action in ques. 
tion does not necessarily imply rising, but it may 
exist equally when a bird maintains the same 
level for an indefinite time. We prefer to de- 
scribe this action as “sailing flight.” 
Now while writers innumerable have attempted 
to offer explanations of this apparently paradoxical 
phenomenon, very little has been done to obtain 


| systematic records, extending over long’ periods, 
| of the conditions under which soaring or sailing 


, Common 


| Black Vulture (Otogyps 
| Adjutant (Leptoptilus dubius) 


flight takes place. This is probably due to the 
fact that in northern Europe, where most scien- 
tific work is done, sailing flight rarely occurs 
During his residence at Agra, Dr. Hankin has 
had specially favourable opportunities for obsery- 
ing large birds in sailing flight, and his present 
record of observations should do much to syste- 
matise our knowledge of the subject. 

The principal birds which figure in Dr. Hankin’s 
observations are as follows :— 


Span 
in feet. 


Cheel (Milvus govinda) ... _— 
Scavenger (Neophron gingianus) 5 
Vulture (Pseudogyps 
bengalensis) ... eu a 
calvus) 65 
. g-Il 

Dr. Hankin distinguishes a number of dillerent 
sailing actions, some of them continuous, others 
alternating with flappings of the wings. These 


he designates by such names as ease circling, 


flap circling, flap gliding, flex gliding. <\ large 
portion of the book is occupied with illustrated 


| descriptions of the positions of the wings, tail, 
| and body in different kinds of flapping and sailing 
| flight (cf. Figs. 1, 2, 3). 





! 


The principal theories that have hitherto been 
advanced attribute sailing flight to irregularities 
in wind velocity (cf. Langley’s “Internal Work 
of the Wind”) or upward air currents (Maxim 
and others). Dr. Hankin attempts to prove thal 
neither of these causes is sufficient to account lo! 
the phenomena as they occur in India, and that 
the explanation must be sought in some othe! 
unknown cause. In particular he uses the term 
“soarability ” to designate the state of the atmo 
sphere when sailing flight is possible, and so ‘at 
as his observations tend to define when and under 
what conditions this state exists, they constitute 
a first step in the solution of the problem. 

Now Dr. Hankin observes that in fine weather 
there is a definite time in the morning, varying 


1 “ Animal Flight,” a Record of Observation. By Dr. E. H Hankin 
Pp. 405—Index. (London: Iliffe and Sons, Ltd., n.d.) Price « et 
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from day to day, at which sailing flight com- 
mences. Unfortunately, however, he gives very 
few observations as to the time when it ceases, 
and in this connection further records are needed. 
It would be very much more conclusive if he had 
plotted curves showing the number of sailing 
birds of different kinds observed during different 
hours of the day, in the same way that examiners 
plot curves showing the number of candidates 
who gain different percentages of marks. In any 
case, he has fully estab- 
i lished the fact that ‘soar- 
A ability’? commences at a 
time when the sun’s rays 
Fic. Outline of a cheel are beginning to warm the 
curling. earth. Furthermore, the sail- 
ing flight of these large birds 
only occurs at a_ certain 
height above the ground, 
which is greater the heavier 
Fic. 2.—Outline of a cheel withthe bird. In the case of 
ag lb <n mrtnrke "circling flight there is not 
much difficulty in attribut- 
ing the effect to localised 
upward convection currents. 
Such currents would natur- 
; ally start at a definite in- 
Fic. 3.—Outline of a cheel ? eet 
with wings strongly Stant, when the equilibrium 
flexed, as occurs in fast of the atmosphere had 
flex-gliding. 2 
From * Animal Flight.” become unstable owing to 
the heating and consequent 
expansion of the lower layers. But Dr. Hankin 
considers that this explanation is not able to 
account for a certain form of sailing flight which 
he describes as “flex gliding” (cf. Fig. 4). | 

The peculiarity of flex gliding is that the bird 
glides uniformly in a straight line without Joss 
of height, and that a number of vultures may 
be seen simultaneously flex gliding in different 
directions. If the energy required were supplied 
by localised air currents, these would affect the 
motion or the posi- 
tions of the wings, 
and Dr. Hankin finds 
that this is not always 
the case. 

But it must not be 
forgotten that the ex- 
pansion of the lower 
layers of the atmo- 
sphere caused by the 
sun’s heat necessarily 
tends to lift the upper 
layers as a_ whole, 
so that, apart from 
all convection currents, there must be a general 
upward movement which increases with the alti- 
tude, even though there is not a breath of wind 
at the surface of the earth. A bird gliding aown- 
wards with a relative velocity of which the verti- 
cal component is equal to that of the ascending 
air would perform a horizontal flex glide. 

From a purely qualitative point of view this 
explanation exactly fits the circumstances of the 
case. The cause must necessarily exist under 
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exactly the conditions under which the effects 
have been observed. The only question is whether 
the upward motion is sufficient. 

Without specifically considering this particular 
kind of upward motion, one of Dr. Hankin’s 
main objections to any hypothesis of the kind 
appears to be based on his observation that in 
fast flex-gliding the quill feathers are bent for- 
ward, and that in order to bend them a con- 
siderable force, sometimes amounting to 150 
grams on a single quill, is necessary. For this 
reason Dr. Hankin asserts that “sun energy” 
must be capable of producing a pressure on the 
wings determined by this force. But he does 
not adequately discuss the conditions of equili- 
brium, which require that, for uniform motion, 
the forward pressure on the wings must be 
balanced by an equally large head resistance. It 
is futile to try to explain the action on the wings 
without accounting for the equal and opposite 
reactions on the bird’s body. 

The attempts which Dr. Hankin makes to deal 
with these statical and dynamical considerations 
cannot be regarded as altogether satisfactory. In 
the preface he claims to have avoided the use of 
technical terms. So, indeed, have many other 
writers of books on flight, but the mistake is 
when they substitute something far worse. This 
book contains several instances of the misuse of 
the principles and nomenclature of theoretical 
mechanics. For example, on p. 208 the author 
finds that there are four chief forces acting on a 
bird commencing gliding, namely, the pull, the 
drag, the lift, and the weight, and he says: 
“The pull consists of the momentum of the 
bird. This acts in a horizontal direction at the 
centre of gravity.” On the next page he makes 
the drag and this momentum form a_ couple 
“that tends to rotate the bird upwards round its 
transverse axis—in other words that tends to 
maintain the angle of incidence.” Such an un- 





a 
— 
ar 


Fic. 4.—Cheel circling and then flex-gliding up-wind at slow rate. At the time there was thin cloud and no fast 
flex-gliding had occurred. A few minutes later as cloud got thinner, fast flex-gliding of cheels began. Track 
marked at 1 sec. intervals. Wind at the time not strong enough to move leaves, From ‘‘ Animal Flight. 


balanced couple would increase, not maintain, the 
angle of incidence, as he himself shows elsewhere. 

Not contented with confusing momentum and 
force, the author says, on p. 206, “Thus we 
have arrived at the conclusion that in flex gliding 
the sun energy stored in the air acts as a constant 
force.” 

It is also a pity that the known term “in- 
stability” is used to denote rotations which he 
evidently considers are often due to atmospheric 
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disturbances rather than to the wings being held 
in an inherently unstable position. In any case, 
these rotations could certainly be described as 
lateral, longitudinal, and directional better than 
by the suggested names of lateral, transverse- 
axis, and dorso-ventral axis instability. 

However, it must be remembered that this 
book only claims to be “a record of observations.” 
Dr. Hankin has clearly established the fact, what- 
ever be the explanation, that “sun soarability” 
must depend on peculiar meteorological condi- 
tions which do not exist in temperate climates. 
As a number of chairs of physics have recently 
been filled in Indian universities, we may hope 
that some of the recipients may investigate these 
conditions, and we must not forget that Dr. 
Hankin’s observations have mainly referred to 
the birds rather than to the medium in which 
they sail. 


Photo. 
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colour-phenomena noticed in sailing flight. 
of course, very difficult to judge of such m 
by reading descriptions, but it may be s 
refer to similar colour effects which were 
some years ago in “ Benham’s Artificial Spe 
Top.” This consisted of black and white 
with black bands on them, and was ex! 
at Cambridge about the time that Dr. H 
was a Fellow of St. John’s. 

In conclusion, this “record of observat 
forms a worthy sequei to the works of Pett 
Marey, and other previous writers. G. H 


THE ANTIQUITY OF MAN IN EUR: 


AMONGST the many services whic! 
Robert Munro has rendered to ant 


logy during a long and strenuous caree: 


appearance of this work by Prof. James Geikic 


~ 


Photochrom. Co 


The Lauterbrunnental, Switzerland. B, B, Bottom of Preglacial Valley ; O, Trench excavated by Glacier-ice. _From ‘‘ The Antiquity of Man in Et 


Further, he has not by any means restricted 
his attention to the large Indian sailing birds of 
prey. Gulls, dragon-flies, flying fishes, all come 
within the scope of his observations, and not 
the least interesting feature is the difference in 
action between different species of dragon-fly. 
That aeroplanes require a greater degree of 
camber for low than high velocities is a well- 
known and obvious truth, and the’ observation 
that birds can adjust the camber to the speed is 
highly interesting. 

In one chapter are described certain remarkable 
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is not the least. 
ship on anthropology and prehistoric archa 
in the University of Edinburgh, which 
James Geikie was invited to fill. In this 
the Munro lectures, containing the ripe exp 
of the foremost student of the “ Ice-age,’ 
placed at the disposal of archeologist: 
anthropologists all the world over. 

It is said that British men of science are in 


1 “The Antiquity of Man in Europe: being the Munro Lectur 
y Prof. James Geikie. Pp xx+328+xxi plates. (Edinburgh: ( 
° 


B 
Boyd; London: Gurney and Jackson, 1914.) Price 10s. 6d. net. 
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to accept discoveries and classifications made 
abroad more readily than those made at home. 
The terms at present employed in British archezo- 
logical works relating to the phases of the Ice- 
age certainly might be cited in support of this 
contention. In 1894, when preparing the third 
edition of the “Great Ice Age”—of which the 
work under review may be regarded in some re- 
spects asa fourth edition—Prot.: Geikie recognised 
four phases of glaciation, which he named: (1) 
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THE CULTIVATION OF MEDICINAL 
PLANTS IN ENGLAND. 

he question has been asked whether the con- 

ditions created by the war in Europe has 
made it desirable to give attention to the cultiva- 
tion of medicinal plants in England. The answer 
is a decided athrmative, but some qualification is 
needed. Cultivated drugs can never compete with 


| those from wild plants if price prevails over all 


Scanian, (2) Saxonian, (3) Polonian, (4) Mecklen- | 


burgian. 


which Prof. Penck introduced nine years later— 
in 1903—(1) Giinzien, (2) Mindelien, (3) Rissien, 
(4) Wirmien. Geikie’s terms were founded on 
a study of the glacial deposits of Europe gener- 
ally; Penck’s were the result of a study of glacial 
deposits in Alpine regions. If priority is to count 
the British terms have much to commend them. 
In the present work Prof. Geikie correlates the 


aa ae of ke vg — enabled English aconite, belladonna, digitalis, and 
never adopte ese berms 5 tney preter those | henbane to command four times the price of the 


| imported drugs. 


other considerations. It was only fine appearance 
and high reputation for therapeutic activity which 


As it was, severe competition 
had of late years restricted the use of home pro- 


| duce more and more until it attained relatively 


two systems of nomenclature—the “Scanian” | 
corresponding to the “Ginzien,” the ‘“Saxonian” | 


to the ‘Mindelien,” the ‘“Polonian” to the 
“Rissien,” and the ‘“ Mecklenburgian” to the 
“Wirmien.” 

In charting the glacial phases of the Pleistocene 
period, Prof, Geikie and Prof. Penck have pro- 
vided students of ancient man with an invaluable 
series of milestones to guide them into that period 
which is supposed to cover the evolution of 
modern man. The Heidelberg mandible is re- 
garded by Prof. Geikie as the oldest human 
remains yet found on the Continent of Europe, 
and is assigned by him to the interval between the 
first and second periods of glaciation. He is not 
fully convinced that eoliths and sub-crag imple- 
ments are really of human workmanship. 

One of the most important contributions made 


by Prof. Geikie to our knowledge of ancient man | demands, and the onset of hostilities 


refers to the Neolithic period. In the formations 
and deposits of that time Scotland-is particularly 
rich. From a study of these he has divided the 
Neolithic period into four phases: (1) lower 
“forrestian,” (2) lower “turbarian,” (3) upper 
“forrestian,” (4) upper “ turbarian.” 
these phases is marked by a change of climate, 
a change of flora, and an alteration 
relationship of land and sea. The human remains 
and objects of culture found in the caves at Oban, 





| cient for their own requirements. 


| until prices become normal again. 


small limits. 

Much care and skill are needed in preparing the 
finest qualities of drugs for market, and only com- 
paratively high prices repay this initial trouble 
and expense. Again, there is only a limited 
outlet for drugs in general, so that the market is 
easily overloaded, and when this occurs the 
highest grades often suffer most as regards de- 
preciation in value. For example, the supply of 
English-grown belladonna leaves began to exceed 
the demand in about the year 1900, and a few 
years ago they were selling in competition with 
wild Continental drugs—at less than cost. 
Acreage under belladonna naturally shrank, and, 
in fact, its cultivation became restricted to a few 
“materia medica,” or drug farms, connected with 
factories for making extract. Similar experiences 
led to the cultivation in England of all but a few 
medicinal plants (e.g. valerian, poppy, and dill) 
being controlled by four firms growing only suff- 
Two successive 
wet winters, causing excessive loss of plants, had 
made this season’s crops insufficient for normal 
quickly 
raised prices to famine rates. High prices restrict 
usage and stimulate new sources of production 


Both these 


| factors are at work now war in Europe threatens 
| to last for a considerable period, and the first in 


Each of | 


the field of drug cultivation are likely to reap a 


| profitable harvest. 


in the | 


The writer gave details of cultivation of various 


| drugs in the Journal of the Board of Agriculture 


| for September. 


usually ascribed to the transitional stage, between | 
the Paleolithic and Neolithic periods, are re- | 


garded by Prof. Geikie as belonging to the late 
Neolithic phase, named up him upper “turbarian.” 

Prof. Geikie has never indulged in, or coun- 
tenanced, wild speculation. It is therefore of 


| spearmint.” 


interest to note the estimate he has formed of the | 


duration of the Pleistocene period. 


After forty | 


years of study, largely devoted to an examina- | 


tion of glacial deposits, he is of opinion that an 


presence in Europe may, in his opinion, be re- 
garded as extending over a period of 250,000 or 
perhaps 500,000 years. A. K. 
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Within a week an advertisement 
in the druggist’s trade paper “wanted fertile 
seeds of belladonna, digitalis, henbane, stramon 
ium; also live roots chamomile, coltsfoot, valerian, 
This illustrates a great initial diffi- 
culty, that of obtaining a supply of dormant 
plants or seeds. 

British medicinal plants 
gories :— 

(1) Drugs which have long been cultivated in 


fall into four cate- 


| this country, but were gradually being ousted by 
allowance of at least 600,000 years must be made | 
for the duration of the Pleistocene period. Man’s | 


foreign wild products, viz. belladonna, henbane, 
aconite, digitalis, and valerian. All these, except 
aconite, are now in great demand. Chamomile 
(of recent years practically grown only for distil- 
lation of oil from flowers) are now almost unob- 





tainable owing to Belgian supplies being cut off. 
Of other aromatic plants grown for distilling pur- 
poses, peppermint is not likely to be affected, but 
spearmint and probably lavender will be dearer. 
Efforts to extend drug growing will centre around 
belladonna, henbane, valerian, and chamomile. 
The first year’s returns as regard size of crops 
will be small, but they will increase rapidly after- 
wards if remunerative prices are maintained. 

(2) Medicinal plants which held their own in 
competition with foreign supplies :—Dandelion, 
dill, white poppy, and red poppy petals. Of these 
the first and last grow wild. The second is as 


Fic. 1.—A plantation of English Valerian (1 a/eriana officinadis, L ). 
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conditions :—Barberry bark, bittersweet, bri 
buckthorn berries and bark, colchicum, colts! 
conium, elder flowers and leaves, male fern, 
petals, sweet flag, and yarrow. Considerab| 
sums could be made by organised collection 0; 
these (and also of wild dandelion root and digita| 
leaves). The most promising from a money- 
making point of view is male fern rhizome, of 
which large quantities are needed at once. Ther 
is plenty in many localities to be had for 
gathering. 

(4) Medicinal plants rarely cultivated in 
country, but worthy of more attention :—G 


By permission of H.M. Stat 


Office. 


easily grown by farmers as cereal crops. Poppy- 
head production is a special industry in Lincoln- 
shire. Many of the “botanical herbs” sold by 
medical herbalists are grown at Carshalton, 
Surrey, but not in sufficient quantities to supply 
all home requirements. There is undoubtedly 
much greater scope at present for the cultivation 
of medicinal plants in this category. Culinary 
herbs (marjoram, sage, thyme, etc.) are also 
worthy of attention. 

(3) Plants which grow wild, but are not col- 
lected in quantity in this country under normal 
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seal, fennel, and thornapple. The last tw: 
easily grown, and in much demand now. The 
first-named promises rich reward to the successft 
experimenter. 

Most medicinal plants belong to the categor\ 
of weeds, so that they are not difficult to ra 
the ground is kept free from other growths 
is the need for having some facilities for drying 
leaves and roots that may prevent medicina 
herbs being grown by cultivators of other crops as 
a paying side-line. Medicinal leaves are valued 
solely by appearance, this being brighter the mor 
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quickly they are dried. In the case of potent 
drugs, such as belladonna and digitalis, it is 
imperative that the leaves do not become 
“heated,” this being prevented by spreading in 
very thin layers. Large growers of drug products 
have proper drying plant, but a heated glasshouse 
could be readily converted into a drying shed. 
The labour problem is another great hindrance 
to cheap supplies of British-grown medicinal 
plants. On the Continent wild plants are col- 
lected at odd times usually when harvesting is 
over. On English drying farms the crops are 
taken when plants are at their best, the time of 
collection having in some cases an important influ- 
ence on the therapeutic effect of the drug. This 
point is fully recognised in the theory of medi- 


NATURE 177 


by the European war. When this is over and 
foreign supplies are again available it is to be 
hoped, that druggists, wholesale and retail, will 
give that moral and patriotic support needed to 
prevent it again relapsing. 

W. A. WuHatmoucu. 


THE BRITISH ASSOCIATION IN NEW 
SOUTH WALES. 
SYDNEY, AUGUST 27. 

"THESE lines are written a few hours after the 
departure of our visitors for Brisbane, where 

two addresses will mark the conclusion of the 
first Australian Meeting of the British Associa- 
tion. When the shadow of this cloud of war 
has passed away, 

the Australian 

Meeting will 

stand out as a 

notable one. Its 

total of 4700 

members is 

about 1000 

greater than 

that of any 

other meeting. 

Much solid work 

has been done in 

the various sec- 

tions, while 

great public in- 

terest has been 

aroused by the 

lectures and ad- 

dresses. Those 

who_ believed 

that the out- 

break of war 

would have a 

serious effect 

upon it have 

learned that 

their fears were 

groundless. 

Though the 

minds of all 


Fic. 2.—Cutting English belladonna. (Azrofa belladonna) From the Journal of the Board of Agriculture. 
By permission of H.M. Stationery Office. have been filled 


cine, but in practice it is usually lost in the 
modern craze for “cheapness.” The cheeseparing 
policy at times defeats its own object, as the pro- 
portion of actual drug in a dose of medicine is so 
small that doubling the cost of crude drugs would 
make little or no difference in ultimate cost. A 
ten-minim dose of digitalis tincture from British- 
grown drug costs 1/500th penny more than that 
from imported drug, quite a negligible quantity 
in comparison with the greater certainty of 
action. 

The drug trade is likely to regret bitterly for 
some time to come the policy which led to the 
Virtual exclusion of home-grown drugs. A con- 
siderable extension of the acreage under medi- 
cinal plants will result from the conditions created 
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with anxious 
thoughts of what may be happening to our sol- 
diers and sailors far away in this crisis of the 
Empire’s fortunes, on all hands there is ample 
evidence that the meeting has been an unqualified 
success. 

On Thursday, August 20, our visitors arrived 
from Melbourne, about 10 a.m., in three special 
trains, and the arrangements for their speedy 
transit to the houses of their hosts worked ad- 
mirably. Early in the afternoon the Reception 
Room at the University began to be thronged 
with members inquiring for their various tickets, 
and anxious to secure places in the excursions 
without delay, which had been arranged for the 
week-end. 

The President delivered the second half of his 
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address in the Town Hall that evening. With 
a more than considerate regard to the traditional, 
if somewhat mythical, rivalry between Melbourne 
and Sydney, Prof. Bateson had divided his 
address into two equal parts, and the Sydney 
members had the privilege of listening to that half 
in which he discussed problems of heredity more 
especially as affecting man. The importance of 
the occasion was marked by the presence in the 
chair of the Governor, and the Lieutenant- 
Governor proposed the vote of thanks which 
followed the lecture. Probably to many in the 
large audience the literary beauty of the address 
was as remarkable as the startling statements 
with which it was punctuated; while Sir Edward 
Schafer, in seconding the vote of thanks, gave 
it as his opinion that we had listened to a 
deliverance which was epoch-making. 

On Friday morning the meetings of the sec- 
tions were resumed, and the remaining sectional 
presidential addresses delivered. The presence 
of Sir Oliver Lodge and Sir Ernest Rutherford 
attracted large audiences to the Mathematical and 
Physical Section throughout the meeting. The 
Geological Section was popular, especially on the 
last day of the meeting when Sir Douglas Maw- 
son, who had just returned to Australia in time 
to be present, opened the discussion on Antarctica. 
The section of Anthropology had most carefully 
stage-managed the production of the Darling 
Downs Skull. This discovery, and the presence 
of Prof. Elliot Smith, Prof. von Luschan, 
and other anthropologists, attracted large audi- 
ences to Section H. And, finally, it is 
scarcely necessary to remark that, under 
Prof. Perry’s guidance, the meetings of the 
Educational Section were both lively and well- 
attended. But so much was heard of the tyranny 
of the ancient languages that it is whispered 
that at least one educational authority thought 
that the time had come for a sub-division of 
Section L, in order that the friends of Latin and 
Greek and the Humanities might have an oppor- 
tunity in calmer surroundings of attempting to 
solve educational problems in their own way. 

I have already spoken of the impression made 
by the President’s address. The two evening 
discourses were given by Prof. Elliot Smith and 
Sir Ernest Rutherford. The former was back 
among his own people; and the huge audience 
which listened to his address showed that his 
countrymen were proud of him and of his work. 
In discoursing on Primitive Man on Friday, he 
gave special prominence to the discovery of the 
Darling Downs Skull, announced to the Anthro- 
pology Section that morning, by Profs. David and 
Wilson. It seems probable that this event alone 
would be sufficient to make the Australian 
meeting memorable. The second discourse was 
delivered by Sir Ernest Rutherford in the begin- 
ning of the week, also to a large audience. He 
chose as his subject Atoms and Electrons. Sir 
Ernest Rutherford, also, was back among his own 
people, for though the New Zealander is not an 
Australian, both are Australasians; and it was 
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remarkably appropriate that the honour of giving 
these two discourses should have been awarded 
to these two men. 

The Citizens’ Lectures were delivered under 
the auspices of the Workers’ Educational Associa- 
tion; the first, by Prof. Benjamin Moore, on the 
Saturday evening. He dealt more particularly 
with the principles of evolution, both in things 
organic and inorganic. After demonstrating the 
operation of bright sunshine on brown earth, he 
described how the process of evolution is every- 
where at work, transforming both nature and 
society. Prof. Turner, on the Tuesday evening, 
spoke upon Comets to an audience of more than 
3000 people. By accident—or it may have been 
by design—both these speakers proved to be 
hearty supporters of the Workers’ Educational 
Association, and the audiences fully appreciated 
their cordial references to this movement. 

The luncheon, which the State Government gave 
in honour of the Association on Friday, was a 
most interesting function. The oration by the 
Premier and the reply by the President of the 
Association were most remarkable deliverances. 
The other social events of the week were the 
garden party at Government House, an afternoon 
excursion in the Harbour, and the Lord Mayor's 
ball. There was some talk of this last function 
being changed into a reception, owing to the 
special circumstances of the meeting, but to 
those with whom the decision lay it seemed best 
that the original programme be carried out. 
There can be no doubt that all these events 
added greatly to the enjoyment of the members. 
Elaborate preparations had also been made for a 
conversazione at the University on Tuesday 
evening, at which degrees were to be conferred 
on some of our distinguished visitors. However, 
owing to the death on the previous day of the 
Chancellor of the University, the Hon. Sir Nor- 
mand MacLaurin, one of the greatest men 
whom this country has produced, this function 
was cancelled. The degrees will be conferred 
in absentia. 

The excursions arranged for the week-end 
proved most successful. The members were 
scattered over a wide range of country. Some, 
interested in agriculture, were shown what was 
being done under varied conditions in different 
parts of New South Wales. Geologists were 
taken over the coal fields of the Lower Hunter. 
Engineers visited the Burrinjuck Dam and the 
Murrumbidgee irrigation area. Botanists saw 
something of our flora, and zoologists had a 
successful dredging expedition, while the men 
of science as a body seemed wholly unable to 
resist the temptation of the excursions to the 
Jenolan Caves and the Blue Mountains. These 
proved so popular that they had to be duplicated. 

The British Association has shown its appre- 
ciation of the Australian attitude to the meeting 
in a very practical form. Thanks to the large 
membership, the sum available for scientific 
grants is much greater than usual. A large part 
of this money has been allotted to the Local Com- 
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mittees, which have been appointed, in almost all 
the sections, to superintend Australian investiga- 
tions. It is particularly gratifying to Australians 
that the Mawson Expedition has received special 
recognition, and that a grant has been given in 
aid of the production of the charts of Antarctic 
sea-depths, founded upon the observations of its 
members. 

The good work done by members of the 
Association has not been confined to the official 
meetings. On the evening of their arrival, the 
astronomers met the local branch of the Astro- 
nomical Association; and the Astronomer-Royal 
and Prof. Turner gave up Sunday to visit in his 
home, some forty miles from Sydney, Mr. Teb- 
butt, the well-known Australian astronomer, 
whose advanced years prevented his attendance 
at Sydney. On Friday evening, Prof. Gon- 
ner and other economists and _ sociologists 
met with the local students of these sub- 
ects. On Saturday evening, Prof. Perry and 
Prof. Turner attended a special meeting of the 
local branch of the Mathematical Association, 
and by their addresses did a notable service to 
the teachers of mathematics in the secondary 
schools. On Sunday, one of the largest halls in 
the city was packed with an audience eager to 
hear Sir Oliver Lodge. Finally, the President of 
the Association filled up the vacancy created by 
the abandonment of the conversazione, by de- 
livering an address in the Lecture Room of the 
Geological Department, when he showed a number 
of slides illustrating the first half of his presi- 
dential address, given in Melbourne. Thus, from 
the beginning of the meeting until its close the 
personality of its President was felt and realised. 

H. S. Carsraw. 


NOTES. 

Sir J. J. THomson, O.M., F.R.S., will deliver his 
presidential address to the Physical Society of London 
at the first meeting of the society, on Friday, October 
23. The subject of the address will be ‘“ Ionisation,” 
and the meeting will be held at the Imperial College 
of Science, South Kensington. 


THE opening meeting of the new session of the 
Institution of Electrical Engineers will be held on 
Thursday, October 29, when the president, Sir John 
Snell, will deliver his inaugural address. At this meet- 
ing a marble bust of Michael Faraday will be pre- 
sented to the institution by Mr. Llewellyn Preece, on 
behalf of the family of the late Sir William Preece, 
past president. 


IN connection with the London County Council’s 
Work of indicating the houses in London which have 
been the residences of distinguished individuals, tab- 
lets have recently been erected commemorating the 
residence of Benjamin Franklin, at 36 Craven Street, 
and of the brothers Adam, at 4 Adelphi Terrace. 


_ Engineering for October 9 has an article comment- 
ng on a paper by Mr. C. C. Humphris, of the Barrow 
Association of Engineers, and dealing with the 
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| idle during the greater part of the year. 


| ploitation of the resources of Peru is shown by 








development of the military small arm. Many charges 
of the use of unfair bullets have been made on both 
sides during. the present campaign. The old Snider 
weapon made very bad wounds, but the penetrative 
power of the bullet sems to have been very small. 
With the Martini and the original Lee-Enfield bullet 
very clean wounds resulted. Mr. Humphris states 
that this is not the case with the new pointed bullet 
introduced by the Germans, which, unless it hits abso- 
lutely perpendicularly to the surface struck, is liable 
to turn round and proceed flat-long. He showed at 
the meeting of the association a block of oak fired at 


| by Mark VI. and by Mark VII. ammunition, the 
| latter having the new pointed bullet. 


The former 
made a clean hole 30 in. deep, while the latter turned 


| round after entering the block, leaving a lacerated 


hole. According to Mr. Roosevelt, the tendency for 
the sharp-pointed bullet to turn in this way is only 
notable at short ranges. 


Tue Engineer for October 9 has a leading article 
on engineers and the sugar supply. It is estimated 
that to produce 1,500,000 tons of sugar would require 
some nine million tons of beet to be grown in this 
country. This would require, roughly, one million 
acres of land to be devoted to beet at one time. Beet 
should not be planted more often than once in three 
years—wheat and oats can be cultivated on the same 
land during the other two years. On the agricul- 
tural side, the idea of Great Britain being largely self- 
supporting as regards sugar is by no means chimerical. 
The machinery necessary for beet sugar factories can 
all be manufactured in this country—many of our 
makers produce it already. To meet the needs of 
manufacture, 110 factories are suggested, each dealing 
with 1000 tons of beet a day. Each factory would 
treat 80,000 tons of beet during its season of eighty 
days, and would deal with the produce of 8000 acres. 
The capital outlay on each factory would be about 
120,000l., and a profit of one-tenth penny per pound 
of sugar would give a return of about 1o per cent.— 
notwithstanding the fact that the factory would lie 
The pro- 


posal seems to offer large commercial possibilities. 


ex- 
the 
report of Mr. Osgood Hardy, reprinted from the 
Bulletin of the American Geographical Society, on the 
industrial prospects of South Central Peru, including 
the departments of Cuzco and Apurimac. The mineral 
resources of the district have been only imperfectly 
explored, and though some mines of silver and copper 
have been experimentally worked, the result has hitherto 
been inconsiderable. Above 12,000 ft. the potato is 
cultivated in a rude fashion, while at lower levels 
wheat, barley, and maize are grown. The district has 
recently been opened up by the railway to Cuzco, but 
the conditions of climate and labour supply are not 
promising, and the level of agriculture is so low that 
much demand for modern machinery is not to be 
anticipated. But so far as the resources of the native 
population go, some trade in cotton goods, tinned 
foods, cheap hardware, paints and oils, patent medi- 
cines, and toilet articles is being gradually developed. 


THE interest shown by the Americans in the 
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Dr. Hiram Bincuam, director of the Yale Peruvian 
Expedition, has issued two pamphlets reprinted from 
the bulletin of the American Geographical Society 
(vol. xlvi) and Harper’s Magazine (August, 1914), 
describing his discovery of a mass of Inca ruins at 
Mapirtin Pampa, Pampaconas Valley, lat. 12° 55’ 
long. 73° 24’. The district in which this city stood is 
at present occupied by a very primitive race, the 
Campa Indians, of whom some account with photo- 
graphs is given. No other Inca ruins have hitherto 
been found so low down on the jungles of the 
Amazon valley. In the Relacion of Diego Rodriguez 
de Figueroa he describes meeting the Inca Titu Cusi 
Yupanqui in this neighbourhood, where possibly this 
was one of his royal cities. While the pottery and 
architecture are unquestionably of the Inca period it 
is curious to note that some Spanish roofing tiles were 
found. It is supposed that these may have been made 
experimentally by recent Peruvian occupants of the 
site, or possibly by some early Spanish missionaries 
who may have come here some three centuries ago. 

Tue Secretary of the Franklin Institute of the State 
of Pennsylvania for the Promotion of the Mechanic 
Arts, in a letter from Philadelphia, informs us that a 
member of the institute, Mr. Samuel Insull, president 


WARDS Wr 


\ 


Obverse. 


The Franklin Medal. Two-thirds natural size, 


of the Chicago Commonwealth Edison Company, has 
founded a medal for the institute, to be known as the 
Franklin medal. The medal is to be awarded from 
time to time to workers in physical science or tech- 
nology, without regard to country, whose efforts, in 
the opinion of the board of management of the Frank- 
lin Institute, have done most to advance our know- 
ledge of physical science or its application. Mr. 
Insull provided the sum of 1200l. for the execution of 
the scheme, and about 200/. has been applied for the 
purpose of paying for the design of the medal and the 
necessary dies and diploma plates. The medal is of 
gold, and has an intrinsic value of about 151. Should 
the income derived from the fund be more than 
sufficient to provide such medals, the institute may 
award the surplus as premiums to accompany the 
medals. The medal has been designed by Dr. R. Tait 
McKenzie, of the University of Pennsylvania, and the 
accompanying illustration gives an idea of its general 
character. 

THe Museum Journal (vol. v., No. 2) describes an 
interesting collection of objects of Buddhist and Indian 
art, formed at Darjeeling, during a long residence, by 
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Mr. A. Scott, which has been recently acquit 


| the Philadelphia Museum. Mr. Scott estal 
| close relations with the Tibetan Lamas, and th 


bolism of the objects coilected by him have been 
preted by Lama Dousand Up, of Darjeeling. 
of them are of Indian origin and display consi 
artistic skill. The most valuable specimen is a1 
tablet representing the chief episodes in the 
Buddha. This is believed to be Assamese work 
fifth or sixth centuries a.D., and represents ai 
type of Buddhist iconography. Even more rem: 
is, so far as can at present be ascertained, tl 
crystal statuette of Buddha known to collector: 
at Kandy, in Ceylon, being of Chinese manuf 
and comparatively modern. The collection a 
cludes fine images of Dolma or Tara, the | 
Tibetan goddess, of the eleven-headed Avalokit 
and of the Diamond Sow goddess, with some 
and other examples of modern Nipalese art. 
lection, while far from rivalling those of the 
and India Museums, is of some importance, 
acquisition illustrates the interest in Indian a 
shown in America. 


) 


THE chief items in the October number of Brit 


Birds are a report, by Mr. M. Vaughan, on last year's 
inquiry into the relative numbers of summer migrant 


to this country, and notes, by the editor, 
recapture of marked birds. 


THE effects of the war are being so severely felt 
the Selborne Society that in the October numbei 
the Selborne Magazine an appeal is issued by 


council urging all members to endeavour to increase 
the membership roll and to promote the interest of th: 


society by such other means as lie in their power. 


WE have to acknowledge the receipt of an ar 
by Mr. R. R. Parker, from vol. xxv. of the Pr 


Boston Nat. Hist. Soc., on the New England flies oi 
the family Sarcophagidz, and of a second, by \: 
T. Southwell, from vol. x. of the Journ. and Proc 
Asiat. Soc. Bengal, on the tape-worms of India and 


Ceylon. 


\ 


Ir appears from the autumn number of Bird \ 
and News that the nesting-boxes supplied to its ¢ 
stituents by the Royal Society for the Protection 
Birds have hitherto been made in Germany; the | 
dustry is now, 
country. 
ported to have been very successful during | 


breeding-season ; and it is also mentioned that perches 
and rests for birds have been fitted by Trinity Hous 


workmen, under the auspices of the society, t 
South Bishop Lighthouse, Pembrokeshire. 

Part ii. of vol. x. of Annals of the South Afri 
Museum is almost’ exclusively interesting 


specialists, the contents including two papers by Mr. 


K. H. Barnard on the crustacean fa 
South Africa, with descriptions of man 
species, and one by Miss G. Ricardo 
South African gadflies of the family Tab: 
also with diagnoses of new forms. Of s 
wider interest is an account, by Mr. A. Raffray, 
strange-looking beetle taken in a termite-nest 
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berley, and regarded as representing a new genus 
and species—Gasterotropis poweri—although closely 
related to the Indian Aphanetrix. 

\s announced in the Morning Post of October 8, 
the Natural History Museum has received the carcase 
of a female Sowerby’s beaked whaled (Mesoplodon 
bidens), recently stranded at Rosslare, Ireland. De- 
scribed by Sowerby in 1804, on the evidence of an 
individual washed ashore in Elgin four years pre- 
viously, this cetacean is rarely met with, either in 
British or foreign waters, the present example being, 
it is stated, only the twelfth recorded from the coasts 
of the British Islands. It has been carefully dissected 
by Mr. W. P. Pycraft, who, we understand, has made 
some interesting observations with regard to the 
arrangement and relative proportions of certain of the 
visceral organs. 

Ix the fourth part of vol. iv. of the Annals of the 
Transvaal Museum, Dr. E. C. N. van Hoepen con- 
tinues his articles on the fossil reptiles of the Karroo 
beds, dealing in this instance with the lower jaw of 
the dicynodont Lystrosaurus (Ptychognathus). After 
describing the various elements which go to form this 
compound bone, the author refers to a paper by Mr. 
D. M. S. Watson, in the Ann. Mag. Nat. Hist. for 
December, 1912, in which he noticed that some of the 
features there described as distinctive of the lower jaw 
of Dicynodon do not accord with his own interpreta- 
tion of the structure of that of Lystrosaurus. A re- 
examination of the lower jaws of both genera served to 
confirm Dr. van Hoepen’s original diagnosis. 

AccorDING to a communication from Messrs. G. H. 
Carpenter and T. R. Hewitt, in the October number 
of the Irish Naturalist, the vexed question as to the 
mode in which the maggots of warble-flies first effect 
entrance into the bodies of cattle has been finally 
settled. Hatched in many instances on the feet of 
their hosts, the minute maggots normally bore through 
the skin to the subjacent tissues, whence they even- 
tually make their way to the back, where they encyst 
themselves in the well-known ‘“ warbles.’’ Whether 
the second-stage maggots frequently observed in the 
gullets of cattle are merely enjoying a halt on their 
long subcutaneous journey from the limbs to the back, 
or whether they enter the mouth from outside, requires 
further investigation. 

Repropuctions of five beautiful autochrome photo- 
graphs of the marvellous scenery—both as regards 
form and colour—of the Grand Canyon, Colorado, 
constitute an attractive and striking feature of the 
second (July) number of the Brooklyn Museum Quar- 
terly. The letterpress includes a picturesque narra- 
tive, by Mr. R. C. Murphy, of a collecting cruise from 
Fernando Noronha to South Georgia, undertaken in 
1912 on behalf of the museum. Lying as it does only 
34° south of the equator, and being cooled by a con- 
stant trade-wind, Fernando Noronha might be made 
one of the most productive islands in the world, 
instead of remaining the desolate convict-station of 
Brazil. In the Antarctic the party was chiefly occupied 
in observing whales, sea-elephants, and penguins and 
other birds, as well as in collecting such of the latter 
as Were required for the museum. ‘‘On the South 
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Georgia banks,”’ writes the author, ‘the abundance 
of whales is nothing short of astounding, but as during 
our visit I sometimes saw eleven steamers hunting 
almost within hail of each other, and as twice that 


| number often came into the ports with from two to 
| ten whales apiece, the various species can scarcely 
| hold their own many seasons longer.”’ 


THE annual report of the Marine Biological Associa- 


| tion of the West of Scotland for 1913 indicates that a 


considerable amount of advanced research work was 


done at the Millport Station during the year. Sum- 


| maries of the results are given in the report of the 


superintendent, Mr. R. Elmhirst, and in abstracts of 
papers read at meetings of the association held in 
Glasgow. The most striking portion of the report is 
a lecture by Prof. E. W. MacBride, on some problems 
of marine biology, which gives a useful summary of 
the lecturer’s recent researches on hybridisation of 
echinoderms. 

THE report of the Cullercoats Marine Laboratory for 
the year ending June, 1914, is characterised rather by 
the number of subjects studied and the extent of the 
ground covered than by the importance of the new 
information furnished on any particular subject. Prof. 


| Meek’s papers on trawling experiments and on migra- 
| tions of- plaice and dab deal with small numbers and 
| do not furnish anything strikingly new. 


The dis- 
cussion on the probable origin of the migrations is 
interesting and suggestive, but from the nature of the 
case it is entirely speculative. Work on races of 
herrings, commenced in 1912, has been continued. 
The number of fish measured is larger than in pre- 


| vious years, and this research is probably the most 


important contribution to fishery science in the report. 


| Other papers deal with crabs and lobsters, mussel and 


lobster culture, and the pollution of the river Tyne. 
There are also two faunistic papers on hydrozoa by 


J. H. Robson. 


THE meteorological chart of the North Atlantic 
Ocean for October, published by the Meteorological 
Office, states that steamers crossing that ocean are 
not likely to experience much, if any, delay from 
fog. With the exception of a few small areas of 
mist, neither fog nor mist is probable south of the 
parallel of 40° N. and west of longitude 20° W. It 
is not unlikely, however, that thick weather may be 
experienced on parts of the coast of Africa; this 
is principally due to red dust blown seaward from 
the Sahara and to mist from marked changes of 
December to April are 
said to be the months of maximum frequency of 
red dust. 


WE have received from Mr. J. Baxendell, the 
energetic meteorologist to the Southport Corporation, 
the report of the results of observations for the year 
1913 at the exceptionally well equipped station at 
that place. Returns are regularly supplied to the 
Meteorological Office, together with telegraphic 
notice of all gales. In the course of the year the 
hourly statistics of the duration of winds from 
different directions (partially published in 1912) have 
been materially extended. These, when discussed, as 
promised, will throw much light on the climate 
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of Southport. With reference to the latter, Mr. | H. R. Hall (The Medici Society, Ltd.); A Haus: 
| Phrase Book, with Medical and Scientific Vocabu 


Baxendell remarks that, owing to the sea _ breezes, 
all the summer months are cool by day; generally 
speaking, there is more sunshine in the afternoon 
than in the morning. July is the best month of 
the year for outdoor life; May and June, and even 
September, are more settled than August. The report 
includes, as usual, a very handy table of compara- 
tive climatological statistics at health 
large towns, compiled from Meteorological Office 
data. 

In the Bulletin of the Calcutta Mathematical Society, 
vol. ii., part 1 (Calcutta University Press, 1914), a 
paper is published by Mr. Jibon M. Bose, on the 
equations of motion of a plane kite, with special 
reference to its equilibrium, small oscillations, and 
conditions of stability. The paper thus constitutes a 
solution of Problem 16 of Bryan’s “Stability in Avia- 
tion” (p. 180). In the case in which the kite is a 
plane lamina without keels, the author, as might be 
expected, obtains cubic equations for the longitudinal 
and lateral stability. This result is in accordance 
with the corresponding results for an aeroplane in 
which certain roots of the biquadratics vanish unless 
the aeroplane is provided with auxiliary surfaces. 

Tue Morning Post’s ‘‘own correspondent ’’ in Rome 
announces that Prof. Argentieri, of Aquila (there is no 
university in Aquila, and we do not find Prof. Argen- 
tieri’s name in ‘‘ Minerva"’), has invented a “ pocket ”’ 
system of radio-telegraphy, in which apparatus cost- 
ing twelve shillings is capable of intercepting mes- 
sages from the Eiffel Tower, a distance of 730 miles, 


laries, A. C. Parsons; Contributions to the Ethnology 
of the Salish Tribes, J. A. Teit; Coos Texts, L. | 
Frachtenberg (Oxford University Press). In Ge 


| graphy and Travel: Life and Death in the Antarcti 


Sir D. Mawson, two vols., illustrated (W. Hein 


| mann); Indo-China and its Primitive People, Capt. H 


resorts and | 


Baudesson, illustrated; The Roman Colonies of Nort 
Africa, and their Ruined Cities, R. Sturzenbecker, 
illustrated (Hutchinson and Co.); Geography « 
Eastern Asia, D, Paton (Oxford University Press 


| On the Trail of the Opium Poppy, Sir A. Hosie, tw 


vols., illustrated (G. Philip and Son, Ltd.); Travel 
in the Middle East, Lieut. T. C. Fowle, illustrated 


| The Voyages of Capt. Scott, retold by C. Turley, illus 


| trated (Smith, Elder and Co.). 


In Mathematics and 
Physical Science : Electric Waves, Prof. G. W. Pierce; 
The Emission of Electricity from Hot Bodies, Prot 
O. W. Richardson; Colloidal Solutions, Prof. E. } 
Burton ; Atmospheric Ionization, Prof. J. C. McLennan 
(each in the series of Monographs on Physics), (Long- 
mans and Co.); Elementary Principles in Statistical 
Mechanics, Prof. J. Willard Gibbs (Oxford Universit) 
Press). In Medical Science: The Evolution of 
Modern Medicine, Sir W. Osler (Oxford Uni- 
versity Press). In Metallurgy: Zinc, Dr. J. S. G. 
Primrose; Aluminium, Dr. R. Seligmann; Metallurgy 
of Strain, S. C. W. Humfrey; Brass, G. D. Ben- 


| gough; Refractory Metals, W. C. Hancock (Con- 


| stable and Co., Ltd.). 
| stallation 


that the German Government has offered him a large | 


sum of money for the system, and that he has 
patriotically refused it, preferring to place his inven- 
tion at the service of his own Government. It is 
true that the aerial for receiving messages of high 
power need not necessarily be of great length, that 
a great deal of wire can be coiled up in the pocket 
and erected on light portable posts to a considerable 


height, and it is also true that the remaining appa- | 


ratus, for receiving only, may be of small bulk, but 
one can well be sceptical as to the authenticity of such 
a statement as the above. Perhaps the time will 
come when a man may slip a telephone receiver over 
his head, put up an aluminium-framed umbrella, stand 
with his feet in a puddle, and, using a battery, induc- 
tion coil, and a sending key disposed in various 
pockets, and a detector in his hat, communicate freely 
with friends a few hundred miles away. But we have 
not reached this point yet, and, at present prices, the 
aluminium umbrella alone would probably cost twelve 
shillings. We are willing to give Mr. Argentieri the 
full credit his invention deserves so soon as he has 
found an opportunity to explain its details or to 
demonstrate its capabilities, but, in the meantime, we 
cannot take seriously the description given in our 
contemporary. 

Tue following forthcoming books are additional to 
those announced in our issue of last week :—In 
Anthropology and Archaeology: The Literature of the 
Ancient Egyptians, Dr. E. A. Wallis Budge; A History 
of the Egyptian People, Dr. E. A. Wallis Budge 
(J. M. Dent and Sons, Ltd.); A°gean Archeology, 
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In Technology: Electrical In- 
Manuals on Conductors, House Wiring, 
etc.; Lamps, Switches, Fittings, Transformers; Bells, 
Telephones, etc. ; Testing and Localizing Faults (Con 


| stable and Co., Ltd.); Architectural Acoustics, W. C. 
| Sabine (Oxford University Press). 


| festation of Creative 


A NEW and cheaper edition of the late Dr. Alfred 
Russel Wallace’s book, ‘‘ The World of Life: a Mani- 
Power, Directive Mind, and 
Ultimate Purpose,’’ has been published by Messrs. 
Chapman and Hall, Ltd. In its original form th: 


’ 


work was reviewed at length in our issue for June 8, 


Igit (vol, Ixxxvi., p. 481), and it will be sufficient her: 
to say that it can now be obtained at the price of ¢ 


| net. 


OUR ASTRONOMICAL COLUMN. 


CoME?T 1913f (DELAVAN).—M. P. Puiseux communi 


| cates to the Comptes rendus for September 28 (vol. 


clix., No. 13) an account of photographs of Delavan’ 


; comet (1913f) which have been obtained at the Pari 
| Observatory with the Henry-Gautier equatorial on Sep- 


tember 5 and 6. The plates are impressed with 
réseau, and each shows at least six stars which figur: 
in the catalogues of the Astronomische Gesellschaft 


| executed at Bonn and Cambridge, together with : 


large number of fainter stars. Thus the necessar) 


' data are available for the determination of two accu- 


| rate positions of this object. 


The comet on these dates 
was a little fainter than a 3-3 magnitude star. M. 
Coggia, in the same number of the Comptes rend: 
gives five observations of positions of this comet mac: 
between September 14 and 18. On these dates th: 
comet presented a round nucleus of about magnitude 5 
with a tail of about 1° in length. 
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A CENTRAL BUREAU FOR TRANSMISSION OF ASTRO- 
smicAL NEws.—At the present time astronomers have 
no available organisation by which the news of impor- 
int astronomical discoveries can be quickly distri- 
buted to the leading observatories of the world, nor 
i. there a bureau with which anyone making an im- 
purtant discovery can immediately communicate with 
e knowledge that the news will at once be circulated 
ld wide. This condition of affairs is due to the 
t that the recognised Central Bureau is at Kiel, in 
rmany, and that the state of war prevents the circu- 
tion of any such news. No steps, so far as is 
“sown, are being taken to remedy this defect, and 
this reason the attention of astronomers should 
directed to the necessity of some definite action to 
rect this unsatisfactory state of affairs. There is 
tle doubt that if the Royal Astronomical* Society of 
ireat Britain would undertake, even if only as a tem- 
porary measure, the task of receiving and disseminat- 
astronomical information, this act would meet 
with the approval of astronomers all the world over. 
Perhaps the council of this society might be persuaded 
to consider this suggestion at their next meeting. In 
the meantime a useful purpose might be served if 
astronomers at home and abroad stated their views 
on the subject so that proper steps can be taken for 
the formation of a permanent astronomical bureau. 


THE SIDEREAL CENTRE OF THE UNIVERSE.—That bril- 
liant star, Canopus, or a Argus, more familiar to 
those who live in southern latitudes, has been brought 
into prominence bv the interesting communication 
made to Knowledge in the August issue. In discuss- 
ing the positions in space of the helium, or B stars, 
which stars, whether faint or bright, are situated at 
vast distances from us, and are free from preferential 
motion or star streaming, Mr. O. R. Walkey is led to 
conclude that peculiar interest becomes attached to the 
star Canopus in that it occupies the approximate posi- 
tion derived for the centre of the stellar system. In 
the article in question he gives his reasons for coriclud- 
ing that the distance of this star is of the same order 
as that indicated for this helium star centre, that 
Canopus appears to be stationary with reference to 
these helium stars, that its luminosity and mass are 
in character with their suggested significance, that 
the relative motions of the faint stars in the vicinity 
of Canopus indicate an orbital motion confirming the 
independently derived mass, and finally that the com- 
ponent of the solar motion tangential to Canopus indi- 
cates the existence of such a mass at the given dis- 
tance. While the author makes it clearly understood 
that the views set forth do not prove the central posi- 
tion of Canopus, yet he shows that the evidence 
brought forward from many points of view all point 
consistently in the same direction. 


THE ITALIAN ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE. 


“HE report of the seventh meeting of the Italian 
Society for the Advancement of Science, which 

was held in Siena in September, 1913, has been re- 
cently issued; it contains a full account of the 
meeting and of the papers read before the society. 
The report contains pp. Iviii+ 1091, and is a striking 
testimony to the rapid development of the society, 
Which is now only in its seventh year of existence, 
the first meeting having been held at Parma in 1907. 
The work of the society is divided broadly into three 
classes, Class A being devoted to the physical and 
mathematical sciences, with five sections—astronomy 
and mathematics; physics and applied mechanics, in- 
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cluding electrotechnics; chemistry; mineralogy and 
geology; and geography. Class B includes the bio- 
logical sciences, and is divided into four sections, 
dealing respectively with anatomy and zoology; botany 
and agriculture; physiology; pathology and hygiene. 
Class C comprises the moral sciences, and is sub- 
divided into eight sections—archzology and the history 
of art; the history of science; philology; economic and 
social sciences ; legal sciences; philosophy ; history and 
| the history of religion. 

The meeting was opened by Prof. Pietro Rossi, the 
rector of the University of Siena, the inaugural address 

| being delivered by Prof. Antonio Garbasso, who chose 
as his subject ‘‘ The Principles of Mechanics.’’ General 
addresses were delivered by Prof. G. Pighini on 
/ nervous energy and the chemico-physics of proto- 
plasm; by Colonel E. Caviglia on the work executed 
, in Libya by the Institute of Military Geography; and 
| by Prof. A. Sclavo on the laws of hygiene. Prof. E. 
Manasse gave an address on the mineral resources 
of the Sienese territory, Prof. Valenti on the condi- 
tions and problems of the colony of Erythrea, Prof. 
IF. Ferrara on the Mahometan law in the districts 
of Tripoli and Cyrene, and Prof. Rossi on the char- 
acter of Sienese art from medieval times to the renais- 
sance. 

Among the sectional addresses the following may 
| be mentioned :—Prof. S. Lussana on the thermo- 
dynamics of gases and liquids in reference to practical 
applications; Prof. A. Pochettino, fluorescence and 
phosphorescence; Prof. C. Acqua, the liberation of 
| energy in the respiratory processes of plants; Prof. R. 
Pirotta, the alternation of generations in lower plants; 
Dr. M. Almagia, our present knowledge of malignant 
tumours; Prof. E. Centanni, new studies of the 
‘‘formative stimulus”’; Prof. E. Ficalbi, on F. C. 
Marmocchi, a _ pre-Darwinian evolutionist, and his 
views; Prof. C. Ulpiani, applications of thermo- 

| dynamics to biology; Prof. D. Barduzzi, the Galilean 
method in the medical sciences; Prof. B. Varisco, 
science and the theory of science; Prof. R. Pettazzoni, 
the origin of the idea of God; Prof. C. Parvopassu ; 
recent progress in the science and technics of con- 
struction; Prof. P. Gucci, the ideas of Galileo on the 
divisibility of matter; Prof. E. Carusi, the relation 
between Roman law and Mahometan law; Prof. C. 

| De Stefani, recent American theories in geology. 

Of the numerous papers read before the different 
sections and printed in full in the report it is possible 
here only to give the titles of a few which possess 
some general interest. In Class A, Prof. T. Levi 
Civita read a paper on the Torricellian theorem; Prof. 

| G. Testa on a modification of Atwood’s machine; 
Prof. M. Panetti on testing light motors at the aero- 
| nautical laboratory of the Turin Polytechnic; Captain 
G. Costanzi on aerodynamic and hydrodynamic tests 
in connection with aeroplanes; G. Ivaldi on the true 
kinetic theory of gases. Prof. M. Berti and Dr. S. 
Ciocchetti, a new type of phototropic substances; 
Profs. L. Francesconi and N. Granata, the constitu- 
tion of the cyclic ketones of oil of santolin. 

In Class B, Prof. R. Perotti, a general scheme for 
the utilisation of town sewage; Prof. R. Bargagli- 
Petrucci, the biological origin of the soil of Siena; 
Prof. G. Pollacci, on the bioreaction of tellurium and 

| its application to the study of physiology and vegetable 
pathology; Prof. B. Bocci, the cerebral nerve-cell and 
its specific work; Prof. L. Sabbattani, colloidal carbon ; 
Prof. A. Constantino, experiments on amino-acids; 
Prof. F. Nassetti, comparative study of plant and 
animal tumours; Prof. V. Sebastiani, influence of 
diet on tumours. 

In Class C (moral sciences) only a few of the 
numerous papers read can be referred to. Prof. E. 

| Fornasari di Verce dealt with the relation between 
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the birth- and death-rate of Italy; Prof. F. Filomuse- 
Guelfi, with modern idealism and the philosophy of 
law; Prof. A. Fracassini, the beginnings of the 
struggle of the Roman Empire against Christianity. 

The meeting of the society lasted for five days, from 
Monday, September 22, to Friday, September 26, 1913. 





RAINFALI OBSERVATIONS. 
A USEFUL discussion by Prof. A. G. McAdie on 
the rainfall of California forms No. 4, vol. i., 
of the University of California Publications in Geo- 
graphy. The data used are chiefly the records of the 
U.S. Weather Bureau and extend for some localities 
over a period of sixty-three years. 


mentioned its diversified topography, the prevalent 
westerly winds from the Pacific Ocean, and the rela- 
tively cold California current. For convenience of 
discussion, the State has been divided into five sec- 
tions, bearing some relation to the principal water- 
sheds, and for each division are given the notable 
climatic features and a general statement of the dis- 
tribution of rainfall and of its variation with altitude, 
while more detailed information is shown by tables 
and plates. Summer in California is practically rain- 
less, but for other seasons certain portions of the 
State are considered by the author as lying within 
the zone of maximum intensity of rainfall in the 
United States. The greatest annual amount during 
the past ten years was 1533 in. in Del Norte County, 
and amounts exceeding 100 in. have occurred at many 
places. Apparently the heaviest monthly fall in the 
United States (714 in.) occurred at Helen Mine (Cal.) 
in January, 1909. The rainfall of San Francisco is 
dealt with in considerable detail; the annual mean 
(sixty-four years) was 22-6 in., maximum yearly fall 
388 in., minimum 9-3 in. The longest drought was 
175 days in the summer half year of 1903. 

As a supplement to ‘* Rainfall Observations ’’ for the 
year 1912, the Norwegian Meteorological Institute 
has published a volume (with charts) giving mean and 
extreme values of rainfall since its establishment to- 
wards the end of 1866. During the first few years 
of its existence the stations were few, but in 1912 the 
number reached 492. The tables include inter alia 
five-yearly means for 1876-1910, normal monthly and 
yearly values and extremes and days of rain and snow 
for the total number of years available, with sum- 
maries of days with amounts varying from o-1 to 1-0 
mm. The charts include normal yearly values 
(isohyets) for 1876-1910. These show very clearly the 
effect of storms and topography upon the rainfall. 
The curves along the south-west and west shores, 
which lie in the direct track of cyclonic depressions, 
show that the normal amounts range from 1000-1600 
mm., while in districts not far inland amounts of 
2000-3000 mm. are not unusual. In the more 
northerly and inland parts the values range from 
600-1000 mm., and still less, especially in the extreme 
north-eastern districts. The work is a very valuable 
contribution to the climatology of an extensive tract, 
reaching beyond the 71st parallel of latitude. 

The report of the director of the Egyptian Metevoro- 
logical Service (Mr. J. I. Craig) on the rains of the 
Nile Basin and the Nile flood of 1912 follows the 
general lines of its predecessors. During the year 
rainfall was measured at 112 stations, and that re- 
corded at 143 other places was taken into account. 
On the whole of the year rains were in excess on the 
eastern slopes of East Africa and of the Red Sea, but 
normal to weak everywhere else. The differences 
from the mean, and the average deviations by dis- 
tricts, are shown by tables, as usual. Mr. Craig 
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| and the Sudan. 


Among the chief | 
factors controlling the rainfall of the State may be | 





states that the low stage of the river in 1912 was 
very poor, and that lower gauges were touched on th: 
Bahr el Jebel than ever before. The flood was late 
it was not until the beginning of August that th: 
gauge at Wadi Halfa rose above normal, after whic! 
it continued so until August 21. A chapter is devoted 
to the extension of the usual equation for the flow 


; water in open channels, to include all the facto: 


which affect the discharge, and the theory is applic: 
to calculate the losses on the White Nile in the be 
ginning of the year in question. The report conclud 
with the readings of the chief river gauges in Egy 


THE AUSTRALIAN MEETING OF THE 
“BRITISH ASSOCIATION. 
SUB-SECTION A. 

COSMICAL PHYSICS. 

OPENING ADDRESS BY Pror. E. W. Brown, F.R.S 
CHAIRMAN OF THE SUB-SECTION. 

To one who has spent many years over the solutio 
of a problem which is somewhat isolated from th 
more general questions of his subject, it is a satisfac- 
tion to have this opportunity for presenting th: 
problem as a whole instead of in the piecemeal fashio 
which is necessary when there are many separat 
features to be worked out. In doing so, I shall try 
to avoid the more technical details of my subject as 
well as the temptation to enter into closely reasoned 
arguments, confining myself mainly to the results 
which have been obtained and to the conclusions 
which may be drawn from them. 

In setting forth the present status of the problem, 
another side of it gives one a sense of pleasure. When 
a comparison between the work of the lunar theoris 
and that of the observer has to be made, it is neces 
sary to take into consideration the facts and results 
obtained by astronomers for purposes not directl\ 
connected with the moon: the motions of the earth 
and planets, the position of the observer, the accuracy 
of star catalogues, the errors of the instruments used 
for the measurement of the places of celestial objects, 
the personality of the observers—all these have to be con- 
sidered; in fact, almost every one of the departments 
of the astronomy of position must be drawn upon to 
furnish necessary data. The time has now arrived 
when it may perhaps be possible to repay in some 
measure the debt thus contracted by furnishing to the 
astronomer, and perhaps also the student of geodesy, 
and, if I may coin a word, of selenodesy, some results 
which can be deduced more accurately from a stud\ 
of the moon’s motion than in any other way. A long- 
continued exploration with few companions which ulti- 
mately leads to territories where other workers have 
already blazed paths gives the impression of having 
emerged from the thick jungle into open country. 
The explorer can once more join forces’ with 
his brother astronomers. He can _ judge his 
own results more justly and have them judged 
by others. If, then, an excuse be needed 
for overstepping the limits which seem, by silent con- 
sent, to have been imposed on those who devote them- 
selves to lunar problems, it consists in a desire to 
show that these limits are not necessary and that a 
study of the motion of the moon can be of value and 
can contribute its share to the common funds 
astronomy. 

The history of the motion of the moon has been 
for more than two centuries a struggle between the 
theorists and the observers. Ever since the publica- 
tion of the ‘Principia’? and the enunciation of th 
law of gravitation by Isaac Newton, a constant effort 
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has been maintained to prove that the moon, like the 
other bodies of the solar system, obeyed this law to 
its farthest consequences. While the theory was being 
advanced, the observers were continually improving 
their instruments and their methods of observing, 
with the additional advantage that their efforts had 
a cumulative effect; the longer the time covered by 
their observations, the more exact was the knowledge 
obtained. The theorist lacked the latter advantage; 
if he started anew he could only use the better instru- 
ments for analysis provided by the mathematician. 
He was always trying to forge a plate of armour 
which the observer with a gun the power of which 
was increasing with the time could not penetrate. 
In the struggle the victory rarely failed to rest with 
the observer. Within the last decade we theorists 
have made another attempt to forge a new plate out 
of the old materials; whether we have substantially 
gained the victory must rest partly on the evidence I 
have to place before you to-day and partly on what 
the observer can produce in the near future. 

There are three well-defined periods in the history 
of the subject so far as a complete development of the 
moon’s motion is concerned. From the publication 
of the ‘‘ Principia” in 1687, when Newton laid down 
the broad outlines, until the middle of the eighteenth 
century, but little progress was made. It seems to 
have required more than half a century for analysis by 
symbols to advance sufficiently far for extensive appli- 
cations to the problems of celestial mechanics. 
Clairaut and d’Alembert both succeeded in rescuing 
the problem from the geometrical form into which 
Newton had cast it and in reducing it to analysis by 
the methods of the calculus. They were followed by 
Leonard Euler, who in my opinion is the greatest of 
all the successors of Isaac Newton as a lunar theorist. 
He initiated practically every method which has been 
used since his time, and his criticisms show that he 
had a good insight into their relative advantages. A 
long roll of names follows in this period. It was 
closed by the publication of the theories of Delaunay 
and Hansen and the tables of the latter, shortly after 
the middle of the nineteenth century. From then to 
the end of the century the published memoirs deal 
with special parts of the theory or with its more 
general aspects, but nocomplete development appeared 
which could supersede the results of Hansen. 

My own theory, which was completed a few years 
ago, is rather the fulfilment to the utmost of the ideas 
of others than a new mode of finding the moon’s 
motion. Its object was severely practical—to find in 
the most accurate way and by the shortest path the 
complete effect of the law of gravitation applied to 
the moon. It is a development of Hill’s classic 
memoir of 1877. Hill in his turn was indebted to 
some extent to Euler. His indebtedness would have 
been greater had he been aware of a little-known 
paper of the latter, ‘‘Sur la Variation de la Lune,” 
in which the orbit, now called the variation orbit, is 
obtained, and its advantages set forth in the words: 
“ Quelque chimérique cette question j’ose assurer que, 
si l’on réussissoit 4 en trouver une solution parfaite on 
ne trouveroit presque plus de difficulté pour déterminer 
le vrai mouvement de la Lune réelle. Cette question 
est donc de la derniére importance et il sera toujours 
bon d’en approfondir toutes les difficultés, avant qu’on 
en puisse espérer une solution complete.” 

In the final results of my work the development 
aims to include the gravitational action of every par- 
ticle of matter which can have a sensible effect on the 
moon’s motion, so that any differences which appear 
between theory and observation may not be set down 
to want of accuracy in the completeness with which 


NO. 2346, VOL. 94] 





| 20,000 available for comparison, 


| older theories. 


| accuracy of the determination of these constants. 





the theory is carried out. 
of calculation is included. 

So much for the theory. Gravitation, however, is 
only a law of force; we need the initial position, speed, 
and direction of motion. To get this with sufficient 
accuracy no single set of observations will serve; the 
new theory must be compared with as great a number 
of these as possible. To do this directly from the 


Every known force capable 


| theory is far too long a task, and, moreover, it is not 
| necessary. 
| compared with the place shown in the ‘ Nautical 
| Almanac,” and the small differences between them have 
| been recorded from day to day. 


In the past every observation has been 


By taking many of 
these differences and reducing them so as to corre- 


| spond with differences at one date, the position of the 
| moon at that date can be found with far greater 
| accuracy than could be obtained through any one 


observation. At the Greenwich Observatory the moon 
has been observed and recorded regularly since 1750. 
With some 120 observations a year, there are about 
quite apart from 
shorter series at other observatories. Unfortunately 
these observations are compared with incorrect 
theories, and, in the early days, the observers were 
not able to find out, with the accuracy required to-day, 
the errors of their instruments or the places of the 
stars with which the moon was compared. But we 
have means of correcting the observations, so that 


, they can be freed from many of the errors present in 
| the results which were published at the time the 


were made. We can also correct the 
They can be compared with the new 
theory and the differences calculated; these differences 
need not even be applied to the separate observations, 
but only to the observations combined into properly 
chosen groups. Thus the labour involved in making 
use of the earlier observations is much less than might 
appear at first sight. 

For the past eighteen months I have been engaged 
in this work of finding the differences between the old 
theories and my own, as well as in correcting those 
observations which were made at times before the 
resources of the astronomer had reached their present 
stage of perfection. I have not dealt with the observa- 
tions from the start; other workers, notably Airy, in 
the last century, and Cowell in this, have done the 
greater part of the labour. My share was mainly to 
carry theirs a stage further by adopting the latest 
theory and the best modern practice for the reduction 
of the observations. In this way a much closer agree- 


observations 


| ment between theory and observation has been ob- 


tained, and the initial position and velocity of the 


| moon at a given date are now known with an accuracy 
| comparable with that of the theory. 


I shall shortly 
return to this problem and exhibit this degree of 


| accuracy by means of some diagrams which will be 


thrown on the screen. 

I have spoken of the determination of these initial 
values as if it constituted a problem separate from the 
theory. Theoretically it is so, but practically the two 
must go together. The increase in accuracy of the 
theory has gone on successively with increase in 
We 
do not find, with a new theory, the new constants 
from the start, but corrections to the previously 
adopted values of these constants. In fact, all the 
problems of which I am talking are so much inter- 
related that it is only justifiable to separate them for 
the purposes of exposition. 

Let us suppose that the theory and these constants 
have been found in numerical form, so that the posi- 
tion of the moon is shown by means of expressions 
which contain nothing unknown but the time. To 





186 


find the moon’s place at any .date we have then only 
to insert that date and to perform the necessary 
numerical calculations. This is not done directly, on 
account of the labour involved. What are known as 
“tables of the Moon’s Motion’ are formed. These 
tables constitute an intermediate step between the 
theory and the positions of the moon which are printed 
in the “‘ Nautical Almanac.” Their sole use and 
necessity is the abbreviation of the work of calcula- 
tion required to predict the moon’s place from the 
theoretical values which have been found. For this 
reason, the problem of producing efficient tables is not 
properly scientific; it is mainly economic. Neverthe- 
less, I have found it as interesting and absorbing as 
any problem which involves masses of calculation is 
to those who are naturally fond of dealing with arith- 
metical work. My chief assistant, Mr. H. B. Hedrick, 
has employed his valuable experience in helping me 
to devise new ways of arranging the tables and making 
them simple for use. 

A table is mainly a device by which calculations 
which are continually recurring are performed once 
far all time, so that those who need to make such 
calculations can read off the results from the table. 
In the case of the moon, the tables go in pairs. Each 
term in the moon’s motion depends on an angle, and 
this angle depends on the date. One table gives the 
value of the angle at any date (a very little calculation 
enables the computer to find this), and the second 
table gives the value of the term for that angle. As 
the same angles are continually recurring, the second 
table will serve for all time. , 

We can, however, do better than construct one table 
for each term. The same angle can be made to serve 
for several terms, and consequently one table may be 
constructed so as include all of them. In other words, 
instead of looking out five numbers for five separate 
terms, the computer looks out one number which gives 
him the sum of the five terms. The more terms we 
can put into a single table the less work for the 
astronomer who wants the place of the moon, and 
therefore the more efficient the tables. A still better 
device is a single table which depends on two angles, 
known as a double-entry table; many more terms can 
usually be included in this than in a single-entry 
table. The double interpolation on each such table is 
avoided by having one angle the same for many 
double-entry tables and interpolating for that angle on 
the sum of the numbers extracted from the tables. 

The problem of fitting the terms into the smallest 
number of tables is a problem in combinations—some- 
thing like a mixture of a game at chess and a picture- 
puzzle, but unlike the latter in the fact that the inten- 
tion is to produce ease and simplicity instead of diffi- 
culty. This work of arrangement is now completed, 
and, in fact, about five-sixths of the calculations neces- 
sary to form the tables are done; more than one-third 
of the copy is ready for the printer, but, owing to the 
large mass of the matter, it will take from two to 
three years to put it through the press. The cost of 
performing the calculations and printing the work has 
been met from a fund specially set aside for the pur- 
pose by Yale University. 

A few statistics will perhaps give an idea of our 
work. Hansen has 300 terms in his three co- 
ordinates, and these are so grouped that about a 
hundred tables are used in finding a complete place 
of the moon. We have included more than tooo terms 
in about 120 tables, so that there are on the average 
about eight terms per table. (In one of our tables we 
have been able to include no fewer than forty terms.) 
Each table is made as extensive as possible in order 
that the interpolations—the bane of all such calcula- 
tions—shall be easy. The great majority of them 
involve multiplications by numbers less than too. 
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| There are fewer than ten tables’ which will involy: 
multiplications by numbers between 100 and 1000, an 
none greater than the latter number. The compute 
who is set to work to find the longitude, latitude 
, and parallax of the moon will not need a table o 
| logarithms from the beginning to the end of his work 
| The reason for this is that all multiplications by thre: 
figures or less can be done by Crelle’s well-know: 
tables or by a computing machine. But Mr. Hedri 
| has devised a table for interpolation to three plac: 
which is more rapid and easy than either of the: 
| aids. It is, of course, of use generally for all su 
| calculations, and arrangements are now being mad 
for the preparation and publication of his tables. Th: 
| actual work of finding the place of the moon from th 
new lunar tables will, I believe, not take more tim: 

—perhaps less—than from Hansen’s tables, so soc 

as the computer has made himself familiar wit! 
| them. Fortunately for him, it is not necessary 

understand the details of their construction; he nee 
only know the rules for using them. 

I am now going to show by means of some diz 
grams the deviations of the moon from its theoretic: 
orbit, in which, of course, errors of observation ar 

| included. The first two slides exhibit the averag: 
| deviation of the moon from its computed place for th: 
past century and a half in longitude.! The averages 
| are taken over periods of 414 days and each point « 
| the continuous line shows one such average. Th: 
| dots are the results obtained by Newcomb fron 
| occultations; the averages for the first century ar 
| taken over periods of several years, and in the last 
| sixty years over every year. In both cases the sam: 
theory and the same values of the constants hav 
been used. Only one empirical term has been take: 
| out—the long-period fluctuation found by Newcomb 
| having a period of 270 years and a coefficient of 13 

I shall show the deviations with this term included, i: 
| a moment. 

The first point to which attention should be directed 
is the agreement of the results deduced from the 
Greenwich meridian observations and those deduced 
from occultations gathered from observatories all over 
the world. There can be no doubt that the fluctua. 
tions are real and not due to errors of observation. 
A considerable difference appears about 1820, for 
which I have not been able to account, but I have 
reasons for thinking that the difference is mainly du 
to errors in the occultations rather than in the meri- 
dian values. In the last sixty years. the differences 
become comparatively small, and the character of th: 
deviation of the moon from its theoretical orbit is well 
‘marked. This deviation is obviously of a_periodi 
character, but attempts to analyse it into one or two 
periodic terms have not met with success; the number 
of terms required for the purpose is too great to allow 
| one to feel that they have have a real existence, and 
that they would combine to represent the motion ir 
the future. The straight line character of the devia- 
tions is a rather marked peculiarity of the curves. 

The actual deviations on a smaller scale are shown 
in the next slide; the great empirical term has here 
been restored and is shown by a broken line. Thi 
continuous line represents the Greenwich meridian 
observations; the dots are Newcomb’s results for the 
occultations before 1750, the date at which the meri- 
dian observations begin. With a very slight amount 
of smoothing, especially since 1850, this diagram may 
be considered to show the actual deviations of the 
moon from its theoretical orbit. 

The next slide shows the average values of th’ 
eccentricity. and of the position of the perigee.* Th« 
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deviations are those from the values which I have 
obtained. It is obvious at once that there is little or 
nothing systematic about them; they may be put down 
almost entirely to errors of observation. The diminish- 
ing magnitude of the deviations as time goes on is 
good evidence for this; the accuracy of the observa- 
tions has steadily increased. The coefficient of the 
term on which the eccentricity depends is found with 
a probable error of 0-02", and the portion from 1750 
to 1850 gives a value for it which agrees with that 
deduced from the portion 1850 to 1901 within o-o1". 
The eccentricity is the constant which is now known 
with the highest degree of accuracy of any of those 
in the moon’s motion. For the perigee there was a 
difference from the theoretical motion which would 
have caused the horizontal average in the curve to be 
tilted up one end more than 2” above that at the other 
end, Ihave taken this out, ascribing it toa wrong value 
for the earth’s ellipticity; the point will be again 
referred to later. The actual value obtained from the 
observations themselves has been used in the diagram, 
so that the deviations shown are deviations from the 
observed value. 

The next slide shows the deviations of the mean 
inclination and the motion of the node, as well as 
of the mean latitude from the values deduced from 
the observations. In these cases the observations 
only run from 1847 to 1901. It did not seem worth 
while to extend them back to 1750, for it is evident 
that the errors are mainly accidental, and the mean 
results agreed so closely with those obtained by New- 
comb from occultations that little would have been 
gained by the use of the much less accurate observa- 
tions made before 1847. The theoretical motion of 
the node differs from its observed value by a quantity 
which would have tilted up one end of the zero line 
about 0-5” above the other; the hypothesis adopted in 
the case of perigee will account for the difference. 

The mean latitude curve is interesting. It should 
represent the mean deviations of the moon’s centre 
from the ecliptic; but it actually represents the devia- 
tions from a plane o-5” below the ecliptic. A similar 
deviation was found by Newcomb. Certain periodic 
terms have also been taken out. The explanation of 
these terms will be referred to directly. 

The net result of this work is a determination of the 
constants of eccentricity, inclination, and of the positions 
of the perigee and node with practical certainty. The 
motions of the perigee and node here agree with their 
theoretical values when the new value of the earth’s 
ellipticity is used. The only outstanding parts requir- 
ing explanation are the deviations in the mean longi- 
tude. If inquiry is made as to the degree of accuracy 
which the usual statement of the gravitation law 
involves, it may be said that the index which the 
inverse square law contains does not differ from 2 by 
a fraction greater than 1/400,000,000. This is deduced 
from the agreement between the observed and theo- 
retical motions of the perigee when we attribute the 
mean of the differences found for this motion and for 
that of the node to a defective value of the ellipticity 
of the earth. 

I have mentioned the mean deviation of the latitude 
of the moon from the ecliptic. There are also periodic 
terms with the mean longitude as argument occurring 
both in the latitude and the longitude. Mv explana- 
tion of these was anticipated by Prof. Bakhtysen by 
a few weeks. The term in longitude had been found 
from two series of Greenwich observations, one of 
twenty-eight and the other of twenty-one years, by 
van Steenwijk, and Prof. Bakhuysen, putting this 


' “The Mean Latitudes of the Sun and Moon,” Monthly Notices, 
K.A.S., January, 1914: “‘The Determination of the Constan's of the 
Node, the Inclination, the Earth’s Ellipticity, and the Oblig).ity of the 
Ecliptic,” 47d., June, 1914. 
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with the deviations of the mean latitude found by 
Hansen and himself, attributed them to systematic 
irregularities of the moon’s limbs. 

What I have done is to find (1) the deviation of the 
mean latitude for sixty-four years; (2) a periodic term 
in latitude from observations covering fifty-five years ; 
and (3) a periodic term in longitude from observations 
covering 150 years, the period being that of the mean 
longitude. Further, if to these be added Newcomb’s 
deviations of the mean latitude derived (a) from immer- 
sions and (b) from emersions, we have a series of five 
separate determinations—separate because the occulta- 
tions are derived from parts of the limb not wholly 
the same as those used in meridian observations. 
Now all these give a consistent shape to the moon’s 
limb referred to its centre of mass. ‘This shape agrees 
qualitatively with that which may be deduced from 
Franz’s figure. 

1 throw on the screen two diagrammatic representa- 
tions * of these irregularities obtained by Dr. F. Hayn 
from a long series of actual measures of the heights 
and depths of the lunar formations. The next slide 


| shows the systematic character more clearly. It is 


from a paper by Franz.° It does not show the char- 
acter of the heights and depths at the limb, but we 
may judge of these from the general character of the 
high and low areas of the portions which have 
been measured and which extend near to the limbs. 
I think there can be little doubt that this explanation 
of these small terms is correct, and if so it supplies 
a satisfactory cause for a number of puzzling in- 
equalities. 

The most interesting feature of this result is the 


| general shape of the moon’s limb relative to the centre 
| of mass and its relation to the principle of isostasy. 


Here we see with some definiteness that the edge of 
the southern limb in general is further from the 
moon’s centre of mass than the northern. Hence we 
must conclude that the density at least of the crust 
of the former is less than that of the latter, in accord- 
The analogy to 
the figure of the earth with its marked land and sea 
hemispheres is perhaps worth pointing out, but the 
higher ground in the moon is me*nly on the south of 
its equator, while that on the earth is north. Unfor- 
tunately we know nothing about the other face of the 
moon. Nevertheless it seems worth while to direct 
the: attention of geologists to facts which may ulti- 
mately have some cosmogonic applications. The 
astronomical difficulties are immediate: different cor- 
meridian observations in latitude, in 
longitude, on Mésting A, for occultations and for the 
photographic method, will be required. 

I next turn to a question, the chief interest of which 
is geodetic rather than astronomical. I have men- 
tioned that a certain value of the earth’s ellipticity 
will make the observed motions: of the perigee and 
node agree with their theoretical values.. This value 
is 1/293-7+03. Now Helmert’s value obtained from 
gravity determinations is 1/298-3. The conference of 
“Nautical Almanac ’’ directors in 1911 adopted 1/297. 
There is thus a considerable discrepancy. Other 
evidence, however, can be brought forward. Not long 
ago a series of simultaneous observations at the Cape 
and Greenwich Observatories was made in order to 
obtain a new value of the moon’s parallax. After five 
years’ work a hundred simultaneous pairs were ob- 
tained, the discussion of which gives evidence of. their 
excellence. Mr. Crommelin, of the Greenwich Ob- 
servatory, who undertook this discussion, determined 
the ellipticity of. the earth by a comparison. between 
and observed values of the parallax. 

4 Abh. der ‘Math.-Phys: Kl. der Kon. Séchs. Ges. 
XXIX«, XXX. 
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He found an ellipticity 1/294-4+1-5 closely agreeing 
with that which I have obtained. Finally, Col. 
Clarke’s value obtained from geodetic measures was 
1/2935. We have thus three quite different deter- 
minations ranging round 1/294 to set against a fourth 
determination of 1/298. ‘The term in the latitude of 
the moon which has often been used for this purpose 
is of little value on account of the coefficient being also 
dependent on the value of the obliquity of the ecliptic ; 
such evidence as it presents is rather in favour of the 
larger value. I omit Hill’s value, obtained from 
gravity determinations, because it is obviously too 
large. 

Here, then, is a definite issue. To satisfy the ob- 
servations of the moon in at least three different parts, 
a value near 1/294 must be used; while the value 
most carefully found from gravity determinations is 
1/298. So far as astronomy is concerned, the moon 
is the only body for which a correct value of this con- 
stant is important, and it would seem inadvisable 
to use a value which will cause a disagreement be- 
tween theory and observation in at least three different 
ways. It is a question whether the conference value 
should not be changed with the advent of the new 
lunar tables. 

In looking forward to future determinations of this 
constant, it seems to be quite possible that direct 
observations of the moon’s parallax are likely to 
furnish at least as accurate a value of the earth’s 
shape as any other method. This can be done, I 
believe, much better by 
method than by meridian’ observations. Two 
identical instruments are advisable for the best 
results, one placed in the northern and the other 
in the southern hemisphere from 60° to go° apart in 
latitude, and as nearly as possible on the same 
meridian. On nights which are fine at both stations, 
from fifteen to twenty pairs of plates could be 
obtained. In a few months it is probable that some 
400 pairs might be obtained. These should furnish 
a value for the parallax with a probable error of 
about 0-02”, and a value for the ellipticity within 
half a unit of the denominator 294. It would be still 
more interesting if the two instruments could be set 
up on meridians in different parts of the earth. The 
Cape and a_ northern observatory, Upsala, for 
example, would furnish one arc; Harvard and 
Ariquipa or Santiago another. If it were possible to 
connect by triangulation Australia with the Asiatic 
continent, a third could be obtained near the meridian 
of Brisbane. Or, accepting the observed parallax 
and the earth’s ellipticity, we could find by observation 
the lengths of long arcs on the earth’s surface with 
high accuracy. 

In any case, I believe that the time must shortly 
come when the photographic method of finding the 
moon’s place should be taken up more extensively, 
whether it be used for the determination of the moon’s 
parallax and the earth’s ellipticity or not. The 
Greenwich meridian observations have been, and con- 
tinue to be, a wonderful storehouse for long series 
of observations of the positions of the sun, moon, 
planets, and stars. In the United States, Harvard 
Observatory has adopted the plan of securing con- 
tinuous photographic records of the sky, with par- 
ticular reference to photometric work. Under Prof. 
Pickering it will also continue the photographic record 
of the moon’s position so long as arrangements can 
be made to measure the plates and compute the 
moon’s position from them. 

In spite of the fact that Harvard Observatory has 
undertaken to continue for the present the work of 
photographing the moon’s position, I believe that 
this method should find a permanent home in a 
national observatory. It has already shown itself 
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capable of producing the accuracy which the be: 
modern observations of Greenwich can furnish, ar 
no higher praise need be given. If this home cou 
be found in the southern hemisphere, and more pa 
ticularly in Australia, other advantages would accru 

But we should look for more than this. In 
observatory the first duty of which might be tl 
securing of the best daily records of the sky, t 
positions of the sun, stars, planets, a couple of plat: 
of the moon on every night when she is visible would 
be a small matter. What is needed is an organis:- 
tion so constructed as to be out of the reach 
changing governmental policy, with a permanent 
appropriation, and a staff of the highest charact 
removed from all political influences. It could render 
immense service to astronomers, not only in th: 
Empire, but all over the world. The pride which 
every Englishman feels who has to work with thy 
records of the past furnished by Greenwich would 
course of time arise from the work of a_ simil 
establishment elsewhere. Those of us who live 
a community which, reckoning by the age of natioi 
is new, know that, in order to achieve objects whi: 
are not material, sacrifices must be made; but 
also know that such sacrifices are beneficial, not on! 
in themselves, but as exerting an indirect influenc: 
in promoting the cause of higher education and 
scientific progress in every direction. In saying this 
I am not advocating the cause of the few, but of 
the majority; the least practical investigations 
yesterday are continually becoming of the greatest 
practical value to-day. 

No address before this section is complete without 
some speculation and a glance towards the future. 
I shall indulge in both to some small extent before 
closing. I have shown you what the outstanding 
residuals in the moon’s motion are: they consist 
mainly of long-period fluctuations in the mean longi- 
tude. I have not mentioned the secular changes 
the evidence for them does not rest « 
modern observations, but on ancient eclipses, and 
these are matters too debatable to discuss in th 
limited time allotted to me for this address. It may 
be said, however, that the only secular motion which 
is capable of being determined from the modern 
observations, and is not affected by the discussion of 
ancient eclipses—namely, the secular motion of th« 
perigee—agrees with its theoretical value well within 
the probable error. With this remark I pass to th 
empirical terms. 

These unexplained differences between theory and 
observation may be separated into two parts. First, 
Newcomb’s term of period between 250 and 300 years 
and coefficient 13”, and, secondly, the fluctuations 
which appear to have an approximate period of sixty 
to seventy years. The former appears to be more 
important than the latter, but from the investigator’s 
point of view it is less so. The force depends on 


| the degree of inclination of the curve to the zero line, 
| or on the curvature, according to the hypothesis made. 


| last few years to account for these terms. 


| non-gravitational forces. 


In either case the shorter period term is much more 
striking, and, as I have pointed out on_ several 
occasions, it is much more likely to lead to the sources 
of these terms than the longer period. It is also, at 
least for the last sixty vears, much better determined 
from observation, and is not likely to be confounded 
with unknown secular changes. 

Various hypotheses have been advanced within the 
Some of 
them postulate matter not directly observed, or matter 
with unknown constants; others, deviations of th 
Newtonian law from its exact expression; still others, 
M. St. Blancat ® examines 


6 Annales de la Faculté des Sciences de Toulouse, 1907. 





OcTOBER 15, 1914] 


a variety of cases of intramercurial planets, and 
arrives at the conclusion that such matter, if it exists, 
must have a mass comparable with that of Mercury. 
Some time ago I examined the same hypothesis, and 
arrived at similar results. The smallest planet with 
density four times that of water, which would produce 
the long inequality, must have a disc of nearly 2” 
in its transit across the sun, and a still larger planet 
would be necessary to produce the shorter period 
terms. But observational attempts, particularly those 
made by Perrine and Campbell, have always failed to 
detect any such planet, and Prof. Campbell is of the 
opinion that a body with so large a disc could scarcely 
have been overlooked. If we fall back on a swarm 
instead of a single body, we replace one difficulty 
by two. The light from such a swarm would be 
grater than that from a single body, and would 
therefore make detection more likely. If the swarm 
were more diffused we encounter the difficulty that 
it would not be held together by its own attraction, 
and would therefore soon scatter into a ring; such 

, ring cannot give periodic changes of the kind 
required. 

The shading of gravitation by interposing matter, 
ag. at the time of eclipses, has been examined by 
Bottlinger.? For one reason alone, I believe this 
is very doubtful. It is difficult to see how new 
periodicities can be produced; the periods should be 
combinations of those already present in the moon’s 
motion. The sixty to seventy years’ fluctuation stands 
out in this respect because its period is not anywhere 
near any period present in the moon’s motion or 
any probable combination of the moon’s periods. 
Indeed, Dr. Bottlinger’s curve shows this: there is 
no trace of the fluctuation. 

Some four vears ago I examined* a number of 
hypotheses. The motions of the magnetic field of 
the earth and of postulated fields on the moon had to 
be rejected, mainly because they caused impossible 
increases in the mean motion of the perigee. An 
equatorial ellipticity of the sun’s mass, combined with 
a rotation period very nearly one month in length, 
appeared to be the best of these hypotheses. The 
obvious objections to it are, first, that such an 
dlipticity, small as it can be (about 1/20,000), is diffi- 
cult to understand on physical grounds, and, secondly, 
that the rotation period of the nucleus which might 
be supposed to possess this elliptic shape in the sun’s 
equator is a quantity which is so doubtful that it 
funishes no help from observation, although the 
observed periods are well within the required limits. 
Dr. Hale’s discovery of the magnetic field of the sun 
is of interest in this connection. Such a field, «| 
non-uniform strength, and rotating with the sun, is 
mathematically exactly equivalent to an equatorial 
ellipticity of the sun’s mass, so that the hypothesis 
might stand from the mathematical point of view, 
the expression of the symbols in words being alone 
different. 

The last published hypothesis is that of Prof. 
Turner,? who assumes that the Leonids have finite 
mass, and that a big swarm of them periodically dis- 
turbs the moon as the orbits of the earth and the 
swarm intersect. I had examined this myself last 
summer, but rejected it because, although it explained 
the straight line appearance of the curve of fluctua- 
tions, one of the most important of the changes of 
direction in this curve was not accounted for. We 
have the further difficulty that continual encounters 
with the earth will spread the swarm along its orbit, 
8% that with this idea the swarm should be a late 

7 Diss., Freiburg i., Br., 1912. 


8 Amer. Jour. Sc., vol. xxix. 
9 Monthly Notices, December, 1913. 
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periodic effect on the moon’s motion 
amplitude; with respect to the latter, 
amplitude seems rather to have 


arrival, and its 
of diminishing 
the observed 
increased. 

The main objection to all these ideas consists in the 
fact that they stand alone: there is as yet little or no 
The difficulty, 
in fact, is not that of finding a hypothesis to fit the 
facts, but of selecting one out of many. The last 
hypothesis which { shall mention is one which is less 
definite than the others, but which does appear to have 
some other evidence in its favour. 

The magnetic forces, mentioned 


above, were 


| changes in the directions of assumed magnetic fields. 





If we assume changes in the intensities of the fields 
themselves, we avoid the difficulties of altering por- 
tions of the moon’s motion other than that of the 
mean motion. We know that the earth’s magnetic 
field varies and that the sun has such a field, and 
there is no inherent improbability in attributing 
similar fields to the moon and the planets. If we 
assume that variations in the strength of these fields 
arise in the sun and are communicated to the other 
bodies of the solar system, we should expect fluctua- 
tions having the same period and of the same or 
opposite phase but differing in magnitude. It there- 
fore becomes of interest to search for fluctuations in 
the motions of the planets similar to that found fn the 
moon’s orbit. The material in available form for this 
purpose is rather scanty; it needs to be a long series 
of observations reduced on a uniform plan. The best 
I know is in Newcomb’s ‘ Astronomical Constants.” 
He gives there the material for the earth arranged in 
groups Ofea few years at a time. The results for 
Mercury, given for another purpose, can also be ex- 
tracted from the same place. For Venus and Mars, 
Newcomb unfortunately only printed the normal 
equations from which he deduces the constants of 
the orbit. 

On the screen is shown a slide (see p. 190) which 
exhibits the results for the Earth and Mercury com- 
pared with those for the moon. In the uppermost 


| curve are reproduced the minor fluctuations of the 





moon shown earlier; the second curve contains those 
of the earth’s longitude; the third, those of Mercury’s 
longitude. (By accident the mean motion correction 
has been left in the Earth curve; the zero line is 
therefore inclined instead of being horizontal.) It 
will be noticed that the scales are different and that 
the Earth curve is reversed. In spite of the fact that 
the probable errors of the results in the second and 
third curves are not much less than their divergences 
from a straight line, I think that the correlation ex- 
hibited is of some significance. If it is, we have here 
a force the period of which, if period in the strict sense 
it has, is the same as that of the effect: the latter is 
not then a resonance from combination with another 
period. We must therefore look for some kind of a 
surge spreading through the solar system and affect- 
ing planets and satellites the same way but to 
different degrees. 

The lowest curve is an old friend, that of Wolf’s 
sunspot frequency, put there, not for that reason, but 
because the known connection for the last sixty years 
between sunspot frequency and prevalence of magnetic 
disturbance enables us with fair probability to extend 
the latter back to 1750. With some change of phase 
the periods of high and low maxima correspond nearly 
with the fluctuations above. The eleven-year oscilla- 
tion is naturally eliminated from the group results for 
the Earth and Mercury. One might expect it to be 
present in the lunar curve, but owing to its shorter 
period we should probably not obtain a coefficient of 
more than half a second. Notwithstanding this fact, it 
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is a valid objection to the hypothesis that there is no 
evidence of it in the moon’s motion. Reasons may 
exist for this: but until the mechanism of the action 
can be made more definite it is scarcely worth while 
to belabour the point. 

The hypothesis presents many difficulties. Even if 
one is disposed to admit provisionally a correlation 
between the four curves—and this is open to con- 
siderable doubt—it is difficult to und2rstand how, 
under the electron theory of magnetic storms, the 
motions of moon and planets can be sensibly affected. 
I am perhaps catching at straws in attempting to 
relate two such different phenomena with one an- 
other, but when we are in the presence of anomalies 
which show points of resemblance and lack the 
property of analysis into strict periodic sequences 
some latitude may be permissible. 

In conclusion, what, it may well be asked, is the 
future of the lunar theory now that the gravitational 








investigate with some confidence the cther force. 
which seem to be at work in the solar system and at 
which we can now only guess. Assistance should he 
afforded by observations of the sun and planet, 
the moon is nearest to us and is, chiefly on tha; 
account, the best instrument for their detectigp. 
Doubtless other investigations will arise in the future. 
But the solution of the known problems is still to }y 
sought, and the laying of the coping stone on the 
edifice reared through the last two centuries canno; 
be a simple matter. Even our abler successors wij 
scarcely exclaim, with Hotspur, 
‘* By heaven, methinks, it were an easy leap 
To pluck bright honoar from the pale-faced moon.” 

They, like us and our predecessors, must go throu 
long and careful investigations to find out th: 
truths before they have solved our difficulties, and jp 
their turn they will discover new problems to soly 
for those who follow them :— 

‘*For the fortune of us, that ar 


» but 


£n 


new 





the moon’s men, doth ebb and 
flow like the sea, being 
governed, as the sea is, by th 
moon.” 
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AND EDUCATIONA! 
INTELLIGENCE. 


Mr. H. L. Situ, formerly 
lecturer in chemistry at King’s 
College, London, and in applied 
chemistry at King’s College for 
Women, has succeeded Prof. 
A. W. Crossley in the chair of 





chemistry at the School of 
Pharmacy of the Pharma. 
ceutical Society. 





A course of eight advanced 
lectures on the structure of 
crystals, will be given at the 














Battersea Polytechnic, London, 
S.W., by Dr. T. Martin Lowry, 
on Fridays, commencing Octo- 
ber 23, at 7 p.m. The nominal 
fee for the whole course is one 
shilling. 





A course of eight public lec- 











tures will be given in th 
botanical department of Univer- 








effects appear to have been considered in such detail 
that further numerical work in the theory is not likely 
to advance our knowledge very materially? What 
good purpose is to be served by continuous observa- 
tion of the moon and comparison with the theory? I 
believe that the answer lies mainly in the investiga- 
tion of the fluctuations already mentioned. I have 
not referred to other periodic terms which have been 
found because the observational evidence for their 
real existence rests on foundations much less secure. 
These need to be examined more carefully, and this 
examination must, I think, depend mainly on future 
observations rather than on the records of the past. 
Only by the greatest care in making the observations 
and in eliminating systematic and other errors from 
them can these matters be fully elucidated. If this 
can be achieved and if the new theory and tables 
serve, as they should, to eliminate all the known 
effects of gravitation, we shall be in a position to 
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sity College (University of 
London), on the role ol 
the protection and growth of the 
Prof. F. W. Oliver, on Fridays, at 
5 p-m., beginning to-morrow, October 16, Thi 
course is addressed to maritime engineers, 
botanists, and others interested in the phenomena 0! 
the shore. 


Mr. Ernest J. Epwarps has been appointed head 
of the Department of Geology in the Royal Technical 
College, Glasgow. This position was recently created 
by the subdivision of the Department of Mining and 
Geology. Mr. Edwards is a graduate of Leeds and 
of Manchester, and for some years past has been 
assistant lecturer and demonstrator in geology at 
University College, Cardiff. 


plants in 
shore, by 


A Reuter message from Cape Town on October 5 
states that the report of the Government Commission 
dealing with the University question has been issued. 


The report recommends the establishment of two 
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universities, at Cape Town and Pretoria, composed of 
constituent colleges. The central seat of the recon- 
stituted Cape University will be Groote Schuur, where 
it is proposed to erect two university buildings, desig- 
nated the Wernher Hostel and Beit Hostel, for which 
3300001, Of the Wernher-Beit gift of half a million 
will be utilised. The remainder of the gift it is pro- 
posed to devote to the other centres. The Commission 
suggests that the Pretoria college shall embrace the 
Transvaal, the Free State, and Natal. 

Tue calendar for the year 1914 of the National Uni- 
versity Of Ireland is now available. In it are printed 
the Irish Universities Act, 1908, the charter of the 
University and the various statutes. It will be remem- 
bered that the constituent colleges of the University 
are University College, Dublin; University College, 
Cork; and University Colfege, Galway. In addition, 
St. Patrick’s College, Maynooth, is a recognised col- 
lege of the University. There are eight faculties in 
the University, namely, arts, philosophy and sociology, 
Celtic studies, science, law, medicine, engineering and 
architecture, and commerce. Full particulars are 
given as to the conditions under which degrees in 
these faculties are conferred, and also detailed informa- 
tion of the regulations and courses of the constituent 
colleges. 

INTERESTING details as to the provision of facilities 
for higher instruction in agriculture for the counties 
in the north of Scotland are given in the 1914-15 
calendar of the North of Scotland College of Agricul- 
ture. The classes of the college are held in the Univer- 
sity of Aberdeen, except those in agricultural and field 
engineering, which are held in Robert Gordon’s Tech- 
nical College. Classes are arranged for the benefit 
of every section of the agricultural community, and 
there are courses of varying lengths at different 
seasons of the year, so that all grades of agricultural 
workers may utilise their leisure periods to the best 
advantage. The governors have acquired a college 
farm where experiments and demonstrations are car- 
ried out. Experimental plots, an experimental and 
demonstration garden, and a horticultural department 
are in course of construction. It is also intended to 
carry on feeding and other experiments upon stock. 
The farm is conveniently situated about five miles from 
Aberdeen. Students are expected to familiarise them- 
selves with the experimental and other work upon the 
farm, on which demonstrations are carried out. There 
is a large area of timber, including both coniferous 
and hard wood trees. This is to be made use of for 
the purposes of the forestry department. 

Tue Department of Agriculture and Technical In- 
struction for Ireland has issued, for the present ses- 
sion, its programme of experimental science, drawing, 
manual instruction, and domestic economy for day 
secondary schools in Ireland, and it contains an ex- 
planatory circular and regulations. It is interesting 
to note in the circular to managers and principals of 
schools that they are informed that the efficiency of 
instruction will be tested by inspection, as a rule, 
without notice. It is, however, proposed that special 
inspections of a more thorough character shall be held, 
of which due notice will be given to the school 
managers. It is intended that such inspections shall 
not, as a rule, be held more frequently than once in 
three years for any one school. During the latter part 
of the school session notice will be given of a ‘isit 
mainly for the purpose of holding the qualifying prac- 
tical tests for candidates for honours. At any visit it 
will be within the discretion of the inspector to test 
any or all of the classes by practical exercises in the 
laboratory ; by the examination of notebooks, etc. ; by 
va voce examination of classes or of individuals; 
by written examinations, or by a combination of these 
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| wards the cost of new buildings. 
| expended on salaries was 23,199l. 
tions were being entered into with the governors of 





| servatory of Marseilles with the comet-finder. 





methods. The courses of instruction in these schools 
includes a preliminary obligatory two years’ course, 
which may vary according to the character of the 
school, but must include experimental science and 
drawing. In subsequent years as many as three of a 
large number of special courses in pure and applied 
science may be taken, and, in the circumstances 
detailed, grants may be earned on the instruction. 

A copy has reached us of the forty-first annual report 
of the Canterbury College, of the University of New 
Zealand, together with a statement by the chairman 
of the governors and the accounts for the year 1913. 
Attached to the balance-sheet is a return showing 
the value of the various buildings and sites to be 
129,794l. The total receipts from current revenue for 
the year amounted to 40,694l., while the expenditure 
totalled 36,204l., the surplus of income amounting to 
4490l., of which sum 30981. was utilised in reducing 
overdraft. Grants and subsidies from the Government 
totalled 11,372l., of which 3365/. was contributed to- 
The total amount 
Last year negotia- 


the Royal Holloway College with the view of a scholar- 
ship being established there in connection with Canter- 
bury College to enable women students from the latter 


| to continue their university studies at the London 


University as a post-graduate course. Such arrange- 


| ments are now completed, the governors of the Hollo- 
| way College have set aside a scholarship of Sol. per 
| annum for the purpose. 


This has been subsidised by 
the governors of Canterbury College with 1ool. per 


| annum for two years, renewable for a third year if 
| the home authorities recommend the extension of their 


scholarship. The chairman directed attention to the 
fact that the museum in connection with the college 
suffers financially from the fact that it is impossible 
to allocate a sufficiently large sum from its special 


| source of revenue to meet even necessary requirements, 
| and when extra expenditure becomes an absolute 
| necessity, the amount set aside for maintenance will 


have to be curtailed. If no change takes place, it will 


| become increasingly difficult to keep it in the position 
| of being one of the leading museums south of the line, 


while the question of an additional wing seems for 
the present to be entirely beyond available resources. 





SOCIETIES AND ACADEMIES. 
Paris. 

Academy of Sciences, September 28.—M. P. Appell in 
the chair.—Remarks by M. Edmond Perrier on the 
life work of the late M. Jean Pérez.—P. Puiseux : The 
photographs of the Delavan comet 1913f, obtained at 
the Paris Observatory with the Henry-Gautier equa- 


torial. From these photographs, taken September 
5-6, the necessary elements can be obtained for deter- 
mining very exactly two positions of the comet.—J. 
Boussinesq: The approximate evaluation of the con- 
stant of filtration », for a filtering medium composed 
of spherical grains of a given diameter.—M. Coggia : 
Observations of the Delavan comet made at the Ob- 
Posi- 
tions are given for September 14-15 (two observations), 
17-18, with positions of the comparison stars. The 
comet is visible to the naked eye with a tail of about 
1°.—MM. Luizet and Guillaume: Observation of the 
solar eclipse of August 21, 1914, made at the Observa- 
tory of Lyons.—D. Pompeiu: A problem relating to 
abstract ensembles.—Ch. Tanret: The plurality of the 
amyloses. Determinations of the absolute and rela- 
tive percentage of amyloses dissolved by water at 
different temperatures in sixteen different kinds of 
starches. 
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